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ABSTRACT 

President Bush's budget for fiscal year (FY) 1992 
includes $1.94 billion for mathematics, science, and engineering 
education at the precollege through postdoctoral levels. This is an 
increase of $225 million or 13 percent over FY 1991. Tr's report from 
the Commit ':ee on Education and Human Resources of tne Federal 
Coordinating Council for Science, Engineering and Technology (FCCSET) 
outlines the federal role in mathematics, science, and technology 
education at the precollege tiirough graduate le?».ls; examines the 
underlying issues that affect this role; and discusses the elements 
of a strategy that can maximize the effectiveness of the federal 
contribution in these fields. For mathematics, science, engineering, 
and technology education specifically, this report: (1) defines the 
baseline of federal funding and programmatic activity; (2) outlines 
strategic obDectives and budget priorities; (3) presents the first 
coordinated federal interagency budget; (4) lists criteria for 
evaluating federal programs? (5) highlights new initiatives and 
ongoing programs by education level and agency; and (6) provides 
contact information for each agency. The appendices display four 
matrices of fiscal year oudgets for 1990, 1991, and 1992 and a 
1990-1992 comparison. A copy of the 5~page press release announcing 
the report is appended. (MLF) 
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EXECUTIVE OFFICE OF THE PRESIDENT 
OFFICE OF SCIENCE AND TECHNOLOGY POUCY 

WASHINiSTON, O.C. 20506 



MEMBERS OF CONGRESS: 

I am pleased to forward with this Jetter "By the Year 200(h First in the World," a report 
by the Committee on Education and Human Resources of the Federal Coordinating 
Counctt for Science^ Engineering, and Technologjr (FCCSET), to accompauy the 
Precident's Fiscal Year 1992 Budget 

This report makes a unique contribution to our understanding of how the Federal 
CtoveramiMrt c^^^^ mathematics 
wd;scieiu» educa 

invaitoiy of Federal fioindiiiganidp science education 

at idl teveb^recoQege, undergraduate, and graduate. Of equal importance, it establishes 
set of strategic objectives and budget priorities to guide Itature Federal actions in this 
critical area. 

Through the FCCSET process, and in close cooperation with the Office of Management 
anfi Budget, the Committee on Education and Human Resources has prepared the first 
coordinated Federal interagenqr budget for mathematics and science education. Given 
the number of departments and independent agencies inv«>lvcd and the scope and 
diversity of their programs, this feat is a tremendous accompUsLment. The report 
identifies precoUege education as the first priority. At the same time, the report 
recognizes the need to strengthen undergraduate education and to preserve America's 
leadership in graduate education. 

Jnie.Conmiitteejriew&Jhia.report.as_the„ffrsLin-a-serie^ 
thus far established, will provide not only a nationally much more complete overview of 
Federal activity in education than has ever been avaUable previously but ,iso a coherent 
integrated program of activities directed toward achievement of the challenging goals 
articulated by the President and the Governors for the year 2000. 

Intense eflbrt on the part of highly dedicated senior government officials and 
unprecedented cooperation among the involved agencies is reflected in this report. 
Adndral James D. Watldns, Committee Chairman, together with Ted Sanders and Luther 
WUIiams, the Co-Vice Chairmen, and their interagenqr committee members, associates, 
and stair are to be commended on the outstanding work. Together thsy have made a 
substantial contribuition to meeting one of the most important chaUenges that ..lis nation 

I8CcS» 




D. Allan Broml^ 
Director 





The Secretary of Energy 

WftsMngton, DC 20585 
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Dr. D. Allan Bromley 
Ai^istant to the President 

for Science and Technology 
Office of Science and Technology Policy 
Old Executive Office Building 
Washmgton,D.C 20506 

Dear Dr. Bromley: 

I am proud to transmit. By the Year 2000: First in the World, a report to 
accompany the President's FY 1992 Budget request, produced by the 
Committee on Education and Human Resources of the I ' ^?ral 
Coordinating Council for Science, Engineering, and Technology. 

This is a groundbreaking document. Never before has an Administration 
presented an interagency budget for mathematics, science, engineering and 
technology education. Along with this coordinated budget and priorities 
for future growth, this report includes another valuable resource for policy 
makers, educators and the public: a comprehensive inventory of 
mathematics and science education programs and activities across the 
entire Federal govern ment — a snapshot of where the Federa l govenunent 
stands at the beginning of the decade. 

I take great pride in what the Committee has achieved in only seven 
months. This report reaf finns the President's commitment to education and 
is an important step toward reaching the National Education Goals. I look 
forward to working with you to link our accomplishments to the important 
reform efforts underway in the States and the private sector to make this a 
truly national endeavor. 



Sincerely, 




James D. Watkins 
Admiral, U.S. Navy (Retired) 
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THE QUIiH CRISIS 

America is facing a significant challenge in science and mathematics education as evidenced by the 
following: 

• Declines in American student performance relative to international peers. 

• In^.dequate preparation and lack of current scientific knov/le;dge among many 
/uncrican teachers. 

- Insufficient numbers of students pursuing education ai^d training to fill critical 
scientific and technical jobs. 

• Underreprcsentation of women, minorities, and persons with disabilities in science 
courses and careers. 

• Low levels of scientific literacy among the American publ'c. 

NATIONAL EDUCAT30N GOALS 

Following the 1989 Educrtion Summit, the President and the Governors established six i ational goals 
for improving education in the United States. Perhaps no goal is more critical to .America's future 
incemational competitiveness than Goal #4: "By the year 2G00, U.S. students will oe first in the vjorid 
in science and mathematics achievement." , 

THE FEDERAL ROLE 

Education in America ?: a partnership effort involving Federal, State and local governments; educators 
and parents; business and industry; professional associations; and community-based orga^^ 
""Feaeral government, asTiisef and'pairon of a large segment of the Nation's scientific and lechnical 
workforce, has a direct stake in the quality of mathematics and science education. Although only 
approximately 6% of the total spending for elementary and secondary education come« from Federal 
sources, the Federal government c^^n play a leadership role by highlighting national problems, 
mobilizing national support, and funding programs that offer unique national solutions. 

COORDINATING A FEDERAL STRATEQV 

This report. By the Year 2000, describes the first-year progress of the Committee on Education and 
Human Resources (CEHR) of the Federal Coordinating Council for Science, Engineering and 
Technology (FCCSET) in developmg a coordinated Federal budget strategy, consistent with the Goals, 
to improve science and mathematics education. With representation fi^om 16 Federal agencies and 
institutions, and associated federal programs that provide support for swlcuce and mathematics 
educ iiion, CEHR has: 

• Established strategic objectives and priorities for funding Federal programs in mathematics, 
science, engineering and technology education to meet the National Education Goals 
[Figure I]» 



™c_ - -1-2 



• Developed the first coordinated Federal budget for these programs [Figure II]. 

• Produced a comprehensive inventory of existing Federal programs and activities 
related to mathematics, science, engineering and technical education. 

• Defined criteria for evaluating Federal programs and begun the evaluation process. 

For maximum effectiveness in reaching the Goals by the year 2000, Federal mathematics and sdence 
education initiatives also must be coordinated with the work of the National Education Goals Panel 
and other bodies implementing U.S. education reform. 

FY 1992 BUDGET SUMMARY 

The President's FY 1992 budget proposes to invest $1.94 billion in mathematics and science education 
programs. This represents an increase of $225 million, or 13%, over the FY 1991 enacted funding level 
for these programs. 

The requested FY 1992 increases are consistent with the priorities established by CEHR for FY 1992. 
The FY 1992 request is distributed as follows: 

Precollege: $660 million. Increase over FY 1991: $146 million (+28%). Within this category, 
Teacher Preparation and Enhar^i^ement, CEHR's top priority-, received the largest increase, 
$46.5 million (+15%). 

Undergradt^'ite: $477 millio':. Increase over FY 1991: $60 million (+14%). Student incentives 
and support received an additional $26.6 million (+13%). 

Graduate: $803 million. Increase over FY 1991: $19 million (+2%). The FY 1992 request 
includes an additional $15 million (+18%) for predoctoral fellowships. 

The overall FY 1992 increase follows the significant precollege program growth that occurred after the 
1989 Education Summit, through agency reallocation and Congresrional action. 

UNIQUE FEDERAL RESOURCES 



'•2 



3 



In addiU to Federal dollars, other Federal resources are also being used to support educationa 
improvement .icluding the Nation's vast network of Federal scientific laboratories, technical facilities, 
and expert personnel, and the science- and mathematics-related information and materials they 
produce. These resources, along with the volunteer teaching outreach conducted by Federal employe 
and their contractors, have a previously unrecognized and underutilized potenti«»l for rapidly improving 
the basic science knowledge of American teachers and s^idents. 
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CEHR FY 1992 Strategic Objectives and Priorities 



STRATEGIC OBJECTIVES 



1. Improved Science & Mathematics Performance 

2. Strong PrecoUege Teacher Workforce 

3. Adequate Pipeline for the Sdence and 
Technology Woricforce, Including Inaeased 
Participation of Underrepresented Groups 

4. Improved Public Science literacy 



IMPLEMENTATION PRIORITIES 



o 
•d 

<» 



PRECOILEGE 



1. Teacher 
Preparation & 
Enhancement 

2. Curriculum Reform, 
R&D in Teaching & 
Learning, 

Dissemination, Tech. 
Assistance 

3. Organizational 
Reform and System 
Operation 

4. Student Support, 
Incentives & 
Opportunities 



I 



UNDERGRADUATE 



1. CiUTzculum 
Development 

2. Faculty Prep and 
Enhancement 

3. Student Support, 
Incentives^ & 
Opportunities 

4. Researclv 
Dissemination, 
Technical 
Assistance 

5. Organization 
Reform 



I 



GRADUATE 



1. Student 
Incentives 



Increasing Priority 



GENERAL PUBUC 



1. Informal 
Education 



Figure ii 

FY 1992 Budget Request for Mathematics and Science Education 



PFecoiiege 
Undergraduate 
Graduate 
TOTAL 



FY 1991 Enacted 

$ 514 
$ 417 
$ 784 
$1715 



FY 1992 Request 
$ 660 
$ 477 
$ 803 
$1940 



Requested Increase 

$146 28.4% 
$ 60 14.3% 
$ 19 2.4% 
$225 13.1% 

dollars in millions 



INTRODUCTION 



'By the year 2000, U.S. students will be first in 
the world in science and mathematics 
achievement.' 

National Education Goal #4 



THE QUIET CRISIS 

The link between American science and 
mathematics education and our international 
competitiveness in science and technology 
became an issue overnight in 1957 with the 
launch of the Soviet space satellite Sputnik. 
During the three ensuing decades, American 
higher education has retained its position of 
international preeminence. By contrast, howevei . 
U.S. standing in precollege (elementary and 
secondary) mathematics and science education 
achievement has eroded. This has occurred even 
as science and technology have become 
increasingly common i: the American home and 
workplace. The problem has been acknowledged 
throughout the country with scores of reports, 
recommendations and plans. Yet, as a nation, we 
are only now beginning to respond with the sense 
of urgency appropriate to a problem of this 
magnitude. 

The National Education Goals, established by the 
President and the Nation's Governors following 
the 1989 Education Summit, provide a policy 
framework through which the important issue of 
mathematics and science education can be 
examined. The creation of the Goals and the 
subsequent revitalization of national interest in 
mathematics and <!cience education reform 
provide a unique opportunity for progress. 



THE PURPOSES OF THIS REPORT 

The purposes of this report are to ratline the 
Federal role in mathematics, science and 
technology education at the precollege through 
graduate levels, examine the underlying issues 
that affect this role, and discuss the elements of a 
strategy that can maximize the effectiveness of 
the Federal contribution to Amer .an education 
in these flelds. 

For mathematics, science, engineering and 
technology education specifically, this report will: 

1. Define the baseline of Federal funding and 
programmatic activity. 

2. Outline strategic objectives and budget 
priorities. 

3. Present the first coordinated Federal 
interagency budget. 

4. List criteria for evaluating Federal programs. 

5. Highlight new initiatives and ongoing 
programs by education level and agency. 

6. Provide contact information for each agency 
so that the public can more easily participate 
in these programs. 

Although a number of large Federal programs 
(such as block grants to States) yield considerable 
indirect benefits for mathematics and science 
education, this report will concentrate primarily 
on Federal resources specifically targeted on 
mathematics and science education at the 
precollege through university levels. 



KEY ISSUES 



Studeht Performance 
Mricd'^ 

Wori^6m^ Competitiveness 
hiblicScikrihe Literacy 



Student Petlotmmz 

The landmark 1983 study, >4 Nation at Risk, 
called for the rcfonn of ^Xmerican mathematics 
and science education, citing alarming lags in 
American student achievement compared to that 
of other nations. In a recent international science 
achievement survey that compared students in 
the United States and 15 other nations, American 
high school seniors scored among the bottom 
fourth on calculus and algebra achievement tests. 
Among seniors studying "advanced placement" 
biology, Americans piaced dead last out of 13 
nations. Overall, American high school students 
performed below their counterparts in Japan, 
China, Mexico, Canada and Thailand. 

In many of our high schools, science and 
mathematics courses are frequently ignored 
electives or, too often, are simply unavailable. 
Nearly 30% of our high schools offer no courses 
in physics, 17% offer none in chemistry, and 70% 
offer none in earth or space science. Textbooks 
for the courses that do exist are sometimes 
inadequate. In the midst of a scientific 
information explosion, it can still take several 
years io bring textbooks up to speed with current 
knowledge. Through its unique programs, 
facilities and expertise, the Federal government 
has the potential to bring students closer to the 
21st century science they will live and work with 
as adults. 



To promote interest in the study of matiiematics 
and science, educators must begin to reach 
children at a younger age. The high school 
graduates of the year 2000 are in the third grade 
today. For many, it may already be too late. ITiey 
may have already learned that "science is not for 
them," or that "mathematics is too hard." ITieir 
teachers may have nevei had a colle^^e-level 
course in the subjects they must teach. Many 
children will never do a science experiment in 
class, take a field trip to a museum, or use a 
computer during their entire precolle^ e 
education. Yet, when they complete their 13 
years of basic education, they will enter adult life 
in the tiiost technically challenging living and 
work environment the worid has ever knov/n. The 
Nation must take steps now to prepare them for 
success. 

America's Teachers 

Teaching is a profession in crisis. In spite of their 
tremendous responsibilities, many teachers 
endure low salaries; and low status, and recruiting 
teachers is becoming a great national challenge. 
In the United States toda>, there are 2.3 million 
public school teachers in grades K-12. The 
Department of Education estimates that over the 
next decade, we must hire 1.6 million new 
teachers, or an average of 160,000 teachers a 
year. Yet our primary source cf new teachers, 
college students majoring in education, has fallen 
55% since 1972. Today we are graduating only 
about half the teachers we will need to bridge the 
gap in the future. If it is becoming difficult to 
recruit teachers, it is even harder to retain them. 
Twenty percent of new teachers leave during 
their first year, and more than half leave before 
the sixth year. We are currently losing thirteen 
mathematics and science teachers for each one 
entering the profession. 



Teacher preparation is also an issue. The 
-\merican Association for the Ad /ancement of 
Science concluded that few elementary school 
teachers have adequate preparation in science 
and mathematics before they begin to teach these 
subjects. Leading professional associations of 
mathematics and science educators have 
established standards for coursework preparation 
for teachers. By their estimates, only the 
following percentages of teachers meet these 
stai) irds: 

33% of elementary school teachers (science) 
18% of elementary school teachc/s (math) 

22% of middle school teachers (science) 
14% of middle school teachers (math) 

29% of high school teachers (biology) 
31% of high school teachers (chemistry) 
'2% of high school teachers (physics) 

This problem is compounaed by the fact that too 
often, teachers are required to teach out of their 
fields and work with outdated ;.*r inadequate 
instructional materials in science and 
mathematics. Because teache/s have little contact 
with the practicing scientific community, they are 
frequently unab^e to tic real-life applications to 
the basic scientific concepts they must teach If 
we are going to improve student performancf^ by 
the year 2000, we must significantly improve 
mathematics and science instruction well before 
the end of the cecade. By bringing them closer to 
cutting-edge science, innovative curriculum and 
materials. Federal agencies can help prepare 
teachers so that they can communicate the 
excitement of science to their students. 



Workforce/Scientific Competitiveness 

A Nation at Risif and the many education reports 
that followed also warned that without a growth 
in student interest and ability in science and 
technology, America's world marketplace 
competitiveness in these fields would be in 
jeopardy. At similar risk would be the premier 
position of America in scientific research and 
development. As large numbers of those who 
entered the scientific workforce after World 
War II begin to retire, insufficient numbers of 
students are moving through the science pipeline 
to take their places. 



Figure 1 

The Science Pipeline 

Pool o{ Potential Scientists and Engineers Among U.S. Students 




TthOndm HlphScbool Colict Colagt QrtdMl* Ooctorat* 
CmMtM FfMhcmn GradMlM DaertM 



Source: National Science Foundation 



If trends in American education continue on 
their present course, studies indicate that this 
country will not be able to produce enough scien- 
tists and engineeis to meet its workforce needs. 
As Figure 1 illustrates, by the time children are in 
the seventh grade, fully half declare no interest in 
scier At the other end of the science pipeline, 
only six of every 4,000 seventh graders (five men 
and one woman) will ultimately receive a Ph.D. 
in science or engineering. 



ngure2 
gineering Degrees, 1966*1989 




66 67 68 69 70 71 72 73 74 76 76 77 78 79 80 81 82 83 84 86 86 87 88 89 



-MASTER'S DEGREES 



- BACHELOR'S DEGREES 



Engineering B<:ciielor's Degrees, 1966-1989 



Thousands 




1980 



1986 1989 



t WOMEN e^MEN 



Engineering Master's Degrees, 1986*1989 



Thoustndt 




1966 1970 



1975 



1989 1989 



I WOMEN ^MEN 



Source: National Science Foundation 



Figure 2 indicates a recent four-year decline in 
engineering bachelor's degree recinients, which is 
expected to be reflected at the master's level in 
the near future. Figure 2 also shows the low level 
of participation by women in these degree 
programs. In addition, the number of entering 
freshmen planning to major in engineering has 
dropped 1^^ 25% since 1981. 

As a result of these and other factors, America's 
once-impressive lead in science and engineering 
personnel may begin to falter. Japan, for 
example, has doubled its technical workforce in 
the last two decades and, with half the population 
size of the United States, trains almost as many 
engineers as we do each year. Federal resources 
can help build a stronger technical workforce and 
maintain American inventiveness and discovery. 

Underrepresented Groups 

The problem of keeping students in the science 
pipeline is even greater for women, persons with 
disabilities and minorities underrepresented in 
science and technology, who, with foreign 
nationals, will comprise 85% of the net new 
entrants into the American workforce between 
now and the year 2000 (Figure 3). These 
individuals, who traditionally have not been part 
of the technical workforce, will be called upon to 
replace the decreasing percentage of white males 
seeking engineering and technical jobs. Today, 
only 8% of bachelor's degrees in science and 
engineering are awarded to blacks and Hispanics 
(20.2% of the total population combined); 
together, these minorities currently earn only 4% 
of all science and engineering Ph.D.s. At the turn 
of the century, minority students will account for 
more than 40% of our elementary and secondary 
school population. The Nation must take s^ ps to 
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ensure greater participation by these groups in 
the scientiflc and technical workforce. 

Figure 3 

The Changing Labor Force 
Net New Worlcers. 1985-2000 




Immigrant Women 
9% 



Immigrant Man 
13% 



Nonwhite Women 
13% 



Source: U.S. Department of Labor 



Public Science Literacy 

A high quality basic science and mathematics 
education is a prerequisite for those who 
eventually choose careers in science and 
engineering fields, but it is equally necessary for 
the balance of our population if our citizens are 
to understand the scientific and technical issues 
that affect their lives: space policy, nuclear 
energy, AIDS research, or man's impact on the 
environment. Media coverage of important 
science and mathematics topics must increase 
and become better informed as well. 



Science literacy will be critical to an increasingly 
wi ae rang'J of jobs — from repairing heavy 
machinery to using a scanning electron 
microscope, from using computers in the office to 
operating an automated production line. In 
addition, science literacy is already an important 
job coriponent in careers as diverse as food 
production, transportation, communications, 
forestry, water and environmental management, 
weather monitoring, national defense, and public 
health. It is increasingly likely that each 
individual will have several jobs duijing his or her 
lifetime, and must have the basic sldlls and 
flexibility necessary to change with the changing 
job market. In short, the quality of our basic 
science and mathematics education is an issue we 
must all face— as citizens, workers, educators and 
parents. Federal resources can play a role in 
broadening the base of American science literacy. 



Although American have universal access to 
education and broad access to information, the 
state of American public scientific literacy is 
distressing. In one recent study, half the adults 
questioned did not know that it took one year for 
the Earth to orbit the Sun. 
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NA110NAL EDUCATION GOALS 

In September of 1989, President Bush convened 
the historic Education Summit with the Nation's 
Governors m Charlottesville, Virginia. The 
National Education Goals developed following 
the Summit establish targets for American 
educational achievement by the year 2000 and 



serve as the framework for the national 
movement to improve education. 

Three of the Goals, displayed in italics below, 
are directly related to mathematics and science 
education: 



G0/:L1 

By the year 2000, all children in America will 
start school ready to learn. 

GOAL 2 

By the year 2000, the high school graduation 
rate will increase to at least 90 percent. 

GOAL 3 

By the year 2000, American students will leave 
grades four, eight and twelve having demonstrated 
competency in chaUe nging subject matter 
including English, mathematics, science, history, 
and geography; and every school in America will 
ensure that all students learn to use their minds 
well, so they may be prepared for responsible 
citizenship, further learning, and productive 
employment in our modem economy. 



GOAL 4 

By the year 2000: U*S. students will be first iiUhe 
world in science a: mathematics achievemem. 

GOALS 

By the year 2000, every adult American will be 
literate and will possess the knowledge and skills 
necessary to compete in a global economy and 
exercise the rights and responsibilities of 
citizenship. 

GOAL 6 

By the year 2000, every school in America will 
be free of drugs and violence and will offer a 
disciplined environment conducive to learning. 
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OBJECTIVES FOR MATHEAfiATICS AND SCiENCE 
EDUCATION GOALS 

The President and the Governors provided 
additional policy guidance by developing specific 
objectives for each Goal. The following are the 
objectives for the three Goals related to 
mathematics and science educr lOn. 

Objectives for Goal 3: Student Achievement and 
Citizenship 

• The academic performance of elementary and 
secondary students will increase significanMy in 
every nuartile, and the distribution of minority 
students in each level will more closely reflect 
the student population as a whoie. 

• The percentage of students who demonstrate 
the ability to reason, solve problems, apply 
knowledge, and v/rite and communicate effec- 
tively will increase substantially. 

• All students will be involved in activities that 
promote and demonstrate good citizenship, 
community service, and personal responsibility. 

• The percentage of students who are competent 
in more than one language will substantially 
increase. 

• All students will be knowledgeable about the 
diverse cultural heritage of this Nation and 
about the world community. 

Objectives for Goal 4: First in Science and 
Mathematics 

• Mathematics and science education will be 
streR^<»thened throughout the system, especially 
in the early grades. 



• The number of teachers with a substantive 
background in mathematics and science will 
increase ly 50%. 

• The number of U.S. undergraduate and 
graduate students, especially women and 
minorities, who complete degrees in 
mathematics, science and engineering wit! 
increase significantly. 

Objectives for Goal 5: Literacy and Lifelong 
Learning, Workforce Competitiveness 

• Every major American business will be 
involved in strengthening the connecticn 
between education and work. 

• All workers will have the opportunity to 
acquire the knowledge and skills, from basic to 
highly technical, to adapt to emerging new 
technologies, work methods, and markets 
through public and private educational, 
vocational, technical, workplace, or other 
programs. 

• The number of quality programs, including 
those at libraries, that are designed to .serve 
more effectively the needs of the growing 
number of part-time and mid-career students 
will increase substantially. 

• The proportion of those qualified students, 
especially minorities, who enter college; who 
complete at least two years; and who complete 
their degree programs will increase 
substantially. 

• The proportion of college graduates who 
demonstrate an advanced ability to think 
critically, communicate effectively, and solve 
problems will increase substantially. 
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CDOBDINATiNG THE FEDERAL ROLE 



Improving mat^pmatits, science, engineering and 
technology education within the time frame of 
the National Education Goals will entail high 
levels of commitment rrom the Federal 
government, State and local governments, the 
precoUege through university education 
community, parents, professional associations, 
business and industry, con. •.nnitj'-based 
organizations, and organizations of individuals 
underrepresented in mathematics and science. 
Each has a stake in the quality and success of 
science, mathematics and engineering education, 
and each has a unique and critical role to pley. 

In America, education is a partnership effort. 
While Federal spending in precollege education 
is only 6% of the national total, with most of the 
remainder supplied through State and local 
governments. Federal leadership; can focus 
attention on the need for improvement and can 
marshal support from a range of sources. At the 
graduate end of the education spectrum. Federal 
dollars are sometimes the only source of funds 
for student support, especially in critical areas 
relating to agency missions. The Federal 
government must leverage and make the most 
effective use of its resources to improve 
mathematics and science education. 

FCCSET-CEHR 

In May of 1990, Dr. D. Allan BromJey, Assistant 
to the President for Science and Technology and 
Director of the Office of Science and Technology 
Policy, convened a Committee on Education and 
Human Resources (CEHR) under the Federal 
Coordinating Council for Science, Engineering 
and Technology (FCCSET). FCCSET is an 
Executive Branch policy coordinating body for 
science, engineering and technology issues 
located within the White House Office of Science 



and Technology Policy. In 1989 and 1990, the 
FCCSET committee strxture was consolidate ^ 
and strengthened to improve coordination of 
Federal research and human resource 
development efforts. The Committee on 
Education and Human Resources is an outcome 
of this restructuring and revitalization. 

CEHR Mission 

Because of the large number of agencies and 
iistituiions participating, CEHR can serve as an 
important vehicle for coordinating the Federal 
portion of the National Education Goals effort. 
The ongoi. 7 purpose of CEHR is to guide 
Federal education and human resource 
development activities in three broad areas: 

• Ensuring an adequate, well-trained scientific 
and technical work force; 

^ Maintaining U.S. leadership in worid 
science and technology; and 

• Producing a generation of well-informed and 
scientifically literate America^ students. 

CEHR has five charges that relate explicitly to 
improving science, mathematics, engineering and 
technology education: 

• To review Federal research and development 
and support programs in science, engineering 
and technology areas and identify the existing 
base of pro^Tams and resources; 

• To improve interagency planning, coordination 
and communication; 

• To identify and define priorities and strategic 
objectives, particularly those related to the 



Federal workforce in the fields or bJence, 
mathematics and engineering; 

• To develop and update long-range plans for the 
overall Federal effort, particularly plans for the 
Federal role in achieving National Education 
Goals #3, #4, and #5; and 

• To support the efforts of the National 
Education Goals Panel and other bodies 
in implementing mathematics and science 
education reform. 

Phase i Work: Baseline Inventory 

The Committee's 16 member agencies and 
institutions began their work in 1990 by reviewing 
direct Federal support for mathematics, science, 
engineering and technology education, using the 
National Education Goals and the traditional 
mission orientation of the agencies as guideJiiw^s. 
The initial challenge before the Committee was 
to develop a systematic, comprehensive and 
accurate inventory of existing Federal programs 
and activities related to mathematics, science 
and technical education — a unique overview of 
where the Federal government stands in 1991. 
Using the National Education Goals as policy 
guidance, the Committee then established 
strategic objectives and funding priorities for FY 
1992. Finally, using FY 1990— the year that 
began immediately after the September 1989 
Education Summit — as a baseline, the 
Committee prepared a coordinated budget for 
FY 1992, and budget histories for FY 1990 and 
FY 1991. 

The Committee's Phase I baseline efforts 
determined that: 



• There was significant program growth in 
several Federal agencies, particularly in the 
precollege area, immediately following the 
Education Summit (FY 1990) through 
Secretary- and Administrator-directed intra- 
agency reallocations. 

• Virlaaiiy every Federal agency relies on 
scientists, engineers, mathematicians 

and technicians to carry out its oasic mission. 

• All of these agencies conduct mathematics, 
.science and technology education activities to 
some degree und can contribute to achieving 
ihe National Education Goals. 

• The baseline level of science education effort in 
t -jse agencies was far greater than had been 
previously recognized. 

• All of these agencies have expert personnel 
who can be used in an expanded educational 
capacity. 

• There is also considerable work being done on 
a volunteer basis by scientists and engineers in 
Federal facilities to help improve mathematics 
and science education. 

• Informational and programmatic linkages 
within and between agencies could be improved 
and expanded, resulting in greater 
dissemination of successful programs. 

• The Federal government's unparalleled 
collection of unique scientific and technical 
facilities, located in every State, the District of 
Columbia, Puerto Rico and the Territories, 
could be utilized more fiilly to serve 
mathematics and science education, resulting in 
increased benefit at low or no additional cost. 
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CEHR FY 1992 Strategic Objrciives and Priorftias 



STRATEGIC OBJECTIVES 



1. Improved Sdenct; tc Mathematics Perfonnance 

2. Strong PrecoIIege Teacher Workforce 

3. Adequate Pipeline for the Science and 
Tedmology Workforce, Including Increased 
Participation of Undeirepresented Groups 

4. Improved Public Science Literacy 



IMPLEM. .i^lTATION PRIORITIES 
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PRECOILEGE 



1. Teacher 
Preparation & 
Enhancement 
Z Cturriculum Reform, 
R&D in Teaching & 
Learning, 

Dissemination, Tech. 
Assistance 
S.Ozganizationa! 
Refonn and System 
Operation 
4 '^mdent Support, 
Incentives Sc 
Opporftinities 



UNDERGRADUATE 



1. Cuniculum 
Development 

Z Faculty Prep and 
Enh::rc«nient 

3. Scudtnt Support, 
Incentives, & 
Opportunities 

4. Research^ 
Dissemination, 
Technial 
Assistance 

5. Organization 
Refonn 



I 



GRAL OATE 



1. Student 
Incentives 



GENERAL PUBUC 



1. Informal 
Education 



Incireasing Priority 



Phase I Work: CEHR Program Categories 

TI:c total FY 1992 request of $1.94 billion 
includes only those programs that have been 
designated by FCCSET-CEKi< as "Category 1" 
programs. In conducting its inventory of existing 
Federal education programs, CEHR found it 
helpful to develop three categories that reflected 
the degree to which the programs were focused 
specifically on mathematics and science 
education. 

Category 1 programs are those for which 
Congress appropriates fimds expressly for 



science, mathematics, engineering and 
technology education. Category 1 also includes 
programs funded under other agency accounts 
that are expressly managed as science, 
mathematics and engineering education 
activities, such as educational materials 
developed by specific programs on their specific 
program topics. 

Category 2 programs are those funded under 
agency research accounts that contribute to 
mathematics and science education, generally at 
the graduate level, but are managed as research 
programs. A typical example of Category 2 
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activities is the provision of graduate student 
support through a Federal research contract. 
Such support is provided when a principal 
investigator, awarded a research grant or 
contract, hires or provides tuition reimbursement 
to a graduate student to work on the project. 
Most Federal grants currently do not require 
annual reporting '^f the nurr/ucr of students 
supported or the amount of support they receive, 
making accurate tabulation difficult. However, 
the estimated number of students receiving such 
support is very large. 

Category 3 programs are broad or general 
education programs that provide a level of 
support for science, mathematics, engineering 
and technology education. An example is the 
Department of Educatson's Chapter 1 formula 
grant program, which provides funds to local 
school districts that may be used for mathematics 
education, among oiher activities. The propor- 
tion of the speeding devoted to mathematics and 
science, and how those funds are utilized is 
determined by States, local governments and 
school districts. 

Because Category 1 programs are those over 
which CEHR member agencies have most 
immediate and direct control, they form the basis 
of this budget rcporC. 

Phase I Work: CEHR Budget Planning Priorities 

CEHR established four strategic objectives for 
improving mathematics and science education in 
the near term, in concert wi^h the National 
Education Goals. Using thesi' as guides« the 
Committee also established the budget planning 
priorities reflected in this budget submission. The 
FY 1992 strategic objectives and budget planning 
priorities can be found in Figures 4 and 5. 



Figures 

CEHR FY 1992 Budget Planning Priorities* 



To fiilly support the National Education Goals 
process, in this initial year, the Committee placed 
greatest emphasis on precollege education, 
followed by undergraduate and graduate 
education. Though not listed first, undergraduate 
and graduate programs are and will remain major 
components of the 'federal education portfolio. 
The Committee^s FY 1992 budget planniiv 
priorities indicate those areas in which it felt 
change should be implemented first to best assist 
the President and the Governors in achieving the 
Goals by the year 2000. 



PRECOLLEGE 

L Teacher Enhancement and Preparation 

2. Curriculum; R&D in '^"eaching and 
Learning' Materials; Evaluation; 
Dissemination; Technical Assistance 

3. Comprehensive Programs/Organization 
and SyLtemic Reform 

4. Student Incentives and Opportunities 
UNDERGRADUATE 

5. Curriculum; R&D in Teaching and 
Learning; Materials; Evaluation; 
Dissemination; Technical Assistance 

6. Faculty Enhancement and Preparation 

7. Student Incentives and Opportunities 

""Special Emphasis Throughout on Undor- 
represented Groups 



Throu^out all of its budget planning priorities, 
CEHR has placed special emphasis on increasing 
the participation oi groups currently 
underrepresented in mathematics and science 
fields. This emphasis cuts across all the priorities 
and all educational 1 ^vels. 

Phase 11: The Year Ahead 

Phase II, begun in January 1991, will review ail 
Federal programs in mathematics and science 
education and broaden the scope of the 
Committee's efforts to include technical training 
and scientific literacy issues. 

For Phase II, CEHR will stress the following 
priorities: 

1. Assessing the effectiveness of the agency 
programs included in this report; 

2. Examining undergraduate training, 
particularly at the two-year -^ollege level, 
and tc chnical training programs in general; 

3. Defining public science literacy and 
determining the extent of Federal effort; 

4. Developing a fully formulated Federal 
program plan including all of these 
components; and 

5. Establishing effective unkages with State, 
ioca!, private sector and other non- 
Federal mathematics and science education 
reform efforts. 

The Committee's 1991 Phase II findings and 
accomplishments will be presented in a 
subsequent report. 

Phase li: Evaluating Federal Programs 

The Committee has already begun the process of 
reviewing and evaluating the hundreds of 



programs included in this report. This involves 
measuring each program against a uniform set of 
criteria to determine its effectiveness. The CEHR 
evaluation criteria f-^Mow. 

Program Evaluafion Criteria 

Relevance/Contribution 

The progran\ must contribute to the overall 
Committee on Education and Human Resources 
(CEHR) goals and one or more of the key 
objectives. 

Merit/Read* ess 

The program must be the product of a well- 
documented planning and review process. It 
must also be based on sound knowledge of 
approaches effective in achieving CEHR goals 
and/or be likely to lead to fundamental and 
permanent advances in promoting these goals. 

Impact 

The program design must demviistratc both 
thoughtful a^'^ssment and dissemination plans 
and/or a strategy for promoting permanent and 
lasting change within the education delivery 
system for meeting CEHR goals. Existing 
programs n:ust i jmonstrate significant progress 
toward achieving intended impacts. 

Alliances 

The program must work in collaboration with 
other Federal agencies and/or with State and 
locul government, the academic sector, private 
industry, professional associations and other 
organizations. Collaboration will leverage 
resources, elicit involvement from the community 
and the educational establishment, and othei^'l^c 
ensure the success of the program in achieving its 
objectives. 



Costs 

Program resources must be adequate for 
achieving objectives, be reasonable in relation to 
the benefits obtained, represent an appropriate 
share of total available resources, have been 
evaluated in terms of their long-term resource 
implications and adequately account for joint- 
funding opportunities. 

Agency Approval 

At a minimum, the program or activity concept 
must have policy-level approval within the 
submitting agency. 

BENEFITS OF A COORDINATED FEDERAL 
STRATEGY 

A coordinated Federal strategy for improving 
mathematics and science education will produce 
many benefits. 

Baseline Information on Federal Activities 
CEJ^.R has produced a government-wide 
inventory that, for the first time, lists all Federal 
mathematics, science and engineering education 
programs and activities across agencies and 
categorizes them according to degree of focus on 
mathematics and science education. In addition, 
the inventory includes previously unavailable 
information for policymakers about mathematics 
and science education activities at levels below 
the traditional agency budget line items, as weM 
as volunteer and outreach activities. The 
inventory can serve as a valuable guide for 
teachers, parents, school administrators and 
others on the front lines of educational relurm 
who would like access to Fe ' -ral expertise and 
resources. 



An Integrated Federal Response 

The problems addressed by the National 
Education Goals cut across the missions of many 
Federal agencies, and so should the solutions. 
The CEHR action strategy presented herein will 
enable member agencies and other policymakers 
to take a global view of the entire Federal 
response to mathematics and science 
achievement and to revise priorities or emphases 
to form a coordinated Federal strategy for 
meeting the National Goals. 

Reductions in Oveilap and Gaps 

By learning more about missions and programs of 
different Federal agencies, the President and 
Congress can take action to reduce overlaps and 
fill gaps. Executive and legislative branch 
policymakers will become aware of promising 
programs and activities, including those that have 
not been highly visible in the past because they 
fall below budget line item level. 

Cost Effectiveness 

New knowledge about the range and purposes of 
Federal programs will result in more effective use 
of Federal resources. Since many programs in the 
inventor}^ are cooperative ventures with other 
levels of government and the private sector, the 
plan can open up new avenues for cost sharing 
and greater leveraging of public and private 
dollars. 

More Emphasis on PrecoUege Education 

The Education Summit emphasized the need to 
begin as early as possible in the educational 
process. CEHR has made precollege education 
its highest priority, focusing resources and 
attention on the crucial elementary and 
secondary years. 



A Stronger Teaching Force 
Within precoUege education, CEHR has placed 
first priority on enhancing the skills of teachers. 
Teachers will gain greater exposure to cutting- 
edge science, update their knowledge, and 
become better prepared to educate students. 
More students in the science pipeline will form a 
larger pool of future teachers in critical scientific 
and technical fields. The teaching force can also 
be expanded by offering encouragement and 
incentives for mid-career professionals from 
science and technical disciplines to enter teaching 
through imiovative programs in alternative 
certification. In addition, scientific and technical 
experts can assist teachers by serving as 
classroom resource people. 

Better Educated Students 
Through the CEHR action strategy. Federal 
resources wiU be better utilized to motivate 
students to stay in the mathematics, science and 
engineering pipelme. CEHR coordination will 
increase student exposure to the latest scientific 
and technical developments through hands-on 
acthdties that link curriculum with the real worid 
of science and through contact with Fede. al 
experts and facilities. Targeted Federal programs 
will help students cr -iplete high school with 
competency in mathematics and science and 
encourage them to enter college to receive 
further education in these subjects. 

A More Scientifically Literate Public 

Increased coordination will better enable Federal 
agencies to provide science and technology 
information to the public and increase public 
understanding. A more scientifically literate 
population will b** better prepared to make well- 
informed risk assessment and policy evaluation 
decisions on difficult sdentific and technical 
issues confronting the Nation. 



A More Diverse Scientific and Technical 
Workforce 

The multiple programs reaching groups 
underrepresented in science, such as women, 
minorities and the disabled, will improve career 
awareness and educational opportunities for 
these groups, integral to the future workforce of 
the Nation. 

More Educational Facilities 

Federal laboratories and other scientific facilities 
cr.a become centers for student and teacher 
learning outside the classroom, offering hands-on 
opportunities and exposure not available in 
traditional school settings. 

Replication of Successful Programs 

Greater cooperation among Federal agencies 
will open new channels for disseminating 
information about exemplary programs and will 
expand opportunities for successful programs to 
be replicated. 

Interagency Networks 
Through its work, CEHR has established a 
netwoik of mathematics and science education 
professionals across all Federal agencies who can 
serve \s valuable sources of information and 
coordination. Participation in CEHR will enabk 
member agencies to continuously evaluate their 
efforts against the whole. Opportunities are also 
increased for cooperative interagency efforts and 
joint funding of projects. 

Better Evaluation 

The inventory or Federal programs developed by 
CEHR shows how Federal funds are currently 
being spent. This inventory will a^low CEHR to 
begin to evaluate individual agency programs and 
will provide a framework within which Federal 
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funds can refocused as needed to achieve 

I programmatic objectives. 

;( Greater Public Support 

J. A coordinated interagency budget and the 

' program inventory are important public 

: information documents about Federal programs, 

} facilities, expertise and resources for 

1 mathematics and science education. Greater 

] public awareness and access to Federal resources 

f can translate into increased public commitment 

I and community action. 

Coordination vdth the States and Public Sector 

I By coordinating its own efforts in mathematics 

{ and science education, the Federal government 

e can provide State and local goven.ments and the 

I; private sector with easier and greater access to 

l~ well organized and effectively run Federal 

> programs and other resources, such as personnel, 

educational materials, facilities and equipment. 

I By working together in this way, national 

; progress toward achieving the National 

I Education Goa-s by the year 2000 can be made 

I most rapidly. 



FY 1992 BUDGET OVERVIEW 



FY 1992 BUDGET REQUEST 

The President's FY 1992 budget request for 
mathematics and science education programs is 
$1.94 billion doiiars. Tnis represents a $225 
million or 13% increase over FY 1991. Figures 6, 
7 and 8 detail the President's request by 
educational level, agency and progrLin area. 

In conformance with the poLvy guidance 
provided by the National Education Goals, the 
largest single increase in the FY 1992 budget 
request is in the precollege education area, which 
received a $146 million or 28% increase to $660 
million. The next largest increase — $60 million or 
14% — ^went to undergraduaie education, with 
graduate education, the f ingle largest 
component, receiving a 1% increase to $803 
million. 

Figure 8, on the following page, shows the 
President's FT 1992 mathematics and science 
education budget request (Category 1) in detail 
by agency, educational level and major purpose. 



Figure 7 

FY 1992 budget Request 



TOTAL: $1940.79 MILLION 



Undergraduate 25% 
$477.38 




Precollege 34% 
$660.62 



In millions of dollir* 



Graduate 41% 
$802.79 



The matrix in Figure 8 represents the 
Committee's first inventory of Federal programs, 
to be expanded in the coming year. Ten agencies 
and institutions participated in th^s initial survey. 



Figure 6 

FY 1992 Budget Request tot Mathematics and Science Education 



Precollege 
Undergraduate 
Graduate 
TOTAL 



FY 1991 Enacted 
$ 514 
$ 417 
$ 784 
$1715 



FY1992Regmt 
$ 660 
$ 477 
$ 803 
$1940 



Requested Increase 
$146 28.4% 
$ 60 14.3% 
$ 19 2.4% 
$225 13.1% 
dollars in millions 
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CEHR FY 1992 BUDGET BY AGENCY AND MAJOR PROGRAM AREA 
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Teadier Prcpantion/ Enhancement 




Facu]^^ Preparation /Enhancement 



Curriculum Development* 



123.66 



63.66 



6.10 



11.60 



38.90 



O^EO 



131 



1.12 



0.19 



0.10 



0.00 



Comprehensive 



47.65 



14.95 



0.00 



335 



630 



0.00 



1.68 



0.53 



6.34 



1.00 



1150 



Student Incentives 



230.27 



24.81 



10.00 



1233 



100.SO 



1.70 



11.73 



430 



6159 



230 



0.00 



Other 



33.44 



135 



OiX) 



OiX) 



29.88 



OiX) 



0.16 



1.05 



liW 



0.00 



0.00 



Fredoctoral FeUowships 



100.53 



51.52 



0.00 



10.04 



16.70 



035 



13.80 



0.03 



6.79 



030 



0.00 



Predcctoral Traineeships 



153.85 



4.40 



OiX) 



0.U) 



3.90 



0.00 



4.70 



10.41 



126.44 



0.00 



4i)0 



Postdoctoral Fellowships 



100.08 



935 



0^ 



10.05 



10.50 



335 



9.10 



0.48 



5115 



0.20 



4.40 



Postdoctoral Traineeships 



Other* 



157.57 



290.75 



4.00 



0.95 
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FY 1990- 1992 GRCWTH 

The total request for FY 1992 marks the second 
year of significant increases for Federal 
mathematics and science education programs. 
The FY 1992 request represents a 13% increase 
over FY 1991 and a 32% increase over FY 1990. 

As rf^ure 9 shows, the most notable increase has 
been at tne precollege level The 92% growth in 
precollegi funding between 1990 and 
FY 1992 is the direct result of heightened 
attention to elementary and secondary education 
brought about by the Education Summit in 1989. 

Figure 9 : 

Matti/ScletTce Education Increases, FY 1990-1992 
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AGENCY ROLES 

Several Federal agencies make substantial 
investirents in mathematics, science and 
engineering education, and their roles vary by 
educational level. 



Figure 10 

How Agencies Invest in Math/Science Education. 
FY 1992 Bi^dget Requests 




75% 



100% 



I PRECOLLEQE LJ UNDERGRADUATE 



At the precollege level, the Department of 
Education and the National Science Foundation 
are the Federal agencies traditionally involved in 
mathematics and science education. Together 
their programs represent 86% of the total FY 
1992 budget request for precollege programs. 
The mission agencies — those with primary 
missions in science and research and 
development and traditions of involvement in 
science and mathematics higher education — also 
have a modest precollege investment that they 
are proposing to expand in FY 1992. 

At the undergraduate level, the Department of 
Defense provides the highest level of funding for 
mathematics and science education, followed by 
the National Science Foundation and the 
Department of Health and Human Services. 

At the graduate level, the Department of Health 
and Human Services suppoits ^^he largest number 
of graduate students. HHS is followed by DOD 
and NSF in terms of their budget requests for FY 
1992 for graduate science and mathematics 
education. 



Figure 11 

Agency Roles, FY 1992 Budget Requests 
Precollege: $660 million 
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Figure 11 displays the principal funding agencies 
at the precoUege, undergraduate and graduate 
levels and shows the relative ^percentages for each 
educational level by agency. 

Agency Roles: "Formal" and "Informal" 

CEHR also classifies agency education activities 
according to two divisions: "formal" and 
"informal." "Formal" or "in-classroom" activities 
are designed for classroom instruction and are 
integrated into formal curricula. "Informal" 
activities are generally conducted in non- 
c'assroom settings — for example, laboratories^ 
museums and other facilities with unique 
capabilities for hands-on instruction — or involve 
suppojt for the development of materials for 
hands-on activities instruction. "Informal" 
activities also include efforts to stimulate public 
interest in science through television and other 
media. 

The Department of Education and the National 
Science Foundation conduct most of the Federal 
government's "formal" programs — about 90%. 
By cv)ntrast, the mission agencies carry out most 
of the "informal" Federal activities — 
approximately 80%. Figure 12 indicates the 
respective roles of ED, NSF and the science 
mission agencies in "formal" and "informal" 
activities. 
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Figure 12 

FY 1992 Formal/Informal Program Split 
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CEHR PRIORITIES 

The President's FY 1992 requested increases 
generally track the CEHR budget planning 
priorities, as shown below in Figure 13. Of the 
total requested precollege and undergraduate 
increase, 88% is in areas identified as high 
priority by the Committee. 

Figure 13 

Growth in Budget Planning Priorities, 
Absolute Growth: FY 1991-1992 
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As noted earlier, CEHR has placed special 
emphasis on increasing the participation of 
groups currently underrepresented in 
mathematics and science fields. Figure 14 showi? 
the distribution of funds requested for programs 
for underrepresented groups in FY 1992, 

Figure 14 
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Educators regard the precoUege years, kinder- 
garten through high school (K-12), as crucial in 
determining a child's lifetime understanding and 
performance in mathematics and science. Fully 
half of our children conclude by the seventh 
grade that these fields are not open to them as 
options for continued educational growth or 
potential employment, there^y reducing the 
science pipeline by 50%. PrecoUege science and 
mathematics learning is also the founaation of 
science literacy in our population, shaping both 
our electorate and our workforce. Instilling 
excellence in precoUege science and mathematics 
education is, therefore, an important mission of 
the Federal government. 

Federal dollars represent approximately 6% of 
total national funding for precoUege education, 
with most of ti^e balance derived from State and 
local sources. However, Federal funds can be 
used in a leadership capacity to stimulate, experi- 
ment, fund model programs, evaluate, dissemi- 
nate and otherwise improve and expand our 
educational base as we approach the 21st century. 
As a result of the Education Summit, other 
Federal resources, such as laboratories, person- 
nel and equipment, are being increasingly utilized 
in an expanded educational role, at no cost to 
student and teach: ; participants. The Federal 
precoUege programs cited below are drawn from 
the FY 1992 budget request, and offer highlights 
of the CEHR action strategy. 



RECOLLEGE CONCERNS 



Three general areas of concern have -^een 
identified in precoUege mathematics and science 
education: (1) student learning; (2) ^eachers, 
instruction and curriculum materials; and 
(3) reforming the broader school systtin. 



STUDENT LEAHNING 

Student learning concerns include both the 
achievement of students taking mathematics and 
science courses, and ensuring that adequate num- 
bers or students will stay in the science pipeline 
and beccme the scientists, engineers and techni- 
cians the Nation wUl need in the future. One 
means of judging adequacy in achievement is the 
competitiveness of our students in international 
comparisons. In the most recent international 
science assessment, in comparison with students 
in 12 other countries, our high school students 
finished 9th in physics, 11th in chemistry, and last 
in biology. While our average students might not 
perform well, even the besl our students are 
less than competitive. In mathematics, our top 
13% generally fell into the bottom 25% in com- 
parison with other countries. 

The picture is equally bleak regarding enroll- 
ments in high school mathematics and science 
courses, which are frequently electives. In 1987, 
less than 50% of our high school graduates took 
chemistiy of any type, and only about 20% took 
physics. ^ 

Enrollments of A^omen and minorities lag behind 
those of white males, yet the demographics of 
U.S.. school-age children clearly indicate that the 
pool of white males is shrinking. The pool of stu- 
dents entering the pipeline to careers in science 
and engineering must be expand-^f* to include 
more of those who traditionally have been under- 
represented. 
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TEACHERS, INSTRUCTION AND 
CURRICUrAJM MATERIALS 

Again there is concern both for adequacy and 
numbers: adequacy of preparation of our 
mathematics and science teachers and the 
number of qualified teachers that our colleges 
and universities are graduating. Many of our 
current teachers, particularly elementary school 
teachers, have had inadequate preparation in the 
subject matter of mathematics and science. In 
many instances elementary school teachers had 
only one or two courses in mathematics and 
science, and almost 50% have had no additional 
college coursework in the past 10 years. Nor are 
the numbers of new mathematics and science 
teachers meeting th^ need. Over 60% of jur lor 
high and high school principals say they ha«e 
difficulty hiring teachers for physics, chemistry 
and computer science classes. With decreasing 
enrollments in mathematics and science at the 
undergraduate level, the pioblem is likely to grow 
larger. 

The lack of student interest in mathematics and 
science is partially attributable to poor instruc- 
tion and inappropriate curriculum materials. 
Many mathematicians, scientists and educators 
have advocated the use of hands*on learning in 
elementary and secondary classrooms. Yet the 
amount of hards-on assignments and student 
experiments actualh declined in recent years. 
Most instruction is done from the textbook, 
which in science is often a collection of out of 
date facts with little relevance to real-world 
applications. 

THE BROADER SCHOOL SYSTEM 

There is growing recognition that teachers and 
students individually cannot solve the difficulties 



encountered in mathematics and science educa- 
tion. Studies indicate that little hands*on science 
is taught at the elementaiy school level. In sec- 
ondary schools, instruction in 50 minute periods 
makes it impossible to do many kinds of science 
experiments or to explore complex mathematical 
problems in detail. Restructuring efforts are 
underway in many parts of the Nation. The 
Federal government has recognized and will 
continue to support these State and local reform 
efforts. 



The Precollege Action Strategy focuses on four 
critical priorities for emphasis in F Y 1992. Each 
of these elements presents special opportunities 
for Fed. ral involvement in precollege education. 

hRECOiLEGE BUD'lET PLANNING PRIORITIES 

FY 1992 Priority #/; Precollege Teacher 
Enhancement and Preparation 

• To strengthen qualifications and competence of 
inservice teachers. 

• To attract and prepare new generations of 
teachers who can implement needed reforms. 

• To raise the status of teachers and teaching by 
making them part of the scientific community. 

• To provide teachers with hands-on experience 
in cutting-edge science and mathematics that 
can enhance their classroom instruction. 

FY 1992 Priority #2: Precollege Curricuiurn 
Development, R&D in Teaching and Learning, 
Evaluation, Dissemination, and Technical 
Assistance 

• To develop curriculum frameworks, education 
standards, e^od curriculum materials that will 
support educational reform. 
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• To conduct research, evaluation, dissemination, 
and technical assistance. 

• To support educational technologies that will 
enhance student Jeaming. 

FY 1992 Priority #3; Comprehensive 
ProgramslOrganization and Systemic Reform 

• To support systemic reform and restructuring 
of schools. 

• To encourage the use of appropriate student 
assessments and other measurements of 
progress. 

• To facilitate development of comprehensive 
programs, such as those affecting teachers and 
students of entire school systems. 

FY 1992 Priority #4: Student Incentives and 
Opportunities 

• To encourage innovative means of attracting 
students to science and technology careers. 

• To provide research experiences for studciiiii. 

• To provide scholarship support. 



PY 1992 BUDGET HfGHLIGHTS 



The total requested Federal /estment in mathe- 
matics and science education at the precoUege 
level for FY 1992 is $660 million. This represents 
a 28% increase over FY 19^1 and a 92% increase 
over FY 1990. Of the total new funds requested 
by the President in FY 1992, 65% are in preco?- 
lege mathematics and science education. 

The major portion of the precollege request, 
82%, is for formal activities that involve teachers, 
students and schools. Another 18% is aimed at 
informal activities that occur outside of the for- 
mal educational system or provide materials or 
learning experiences that enhance formal activi- 
ties. The agencies that support the largest shares 
of precollege mathematics and science education 



are the Department of Education and the 
National Science Foundation. Together they 

FifiurelS 

FY 1992 Precollege Request by Agency 
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Figure 17 

FY 1992 Precollege Budget Request by Priority 



Figure 19 

Precollege Formal Education Budget 
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account for nearly 86% of the FY 1992 precol- 
lege request. Seventy-six percent of the 
DepartmeiiC of Education's precollege request is 
for formal pro^vanis in teacher development and 
enhancement, while NSF spreads its support over 
several categories, including informal education. 

Other agencies have substantial commitment^, to 
precollege education. The Department of 
Energy, the National Aeronautics and Space 
Administration, and the Deparment of Interior 
together make up 55% of the informal precollege 
request, for example. 

Figure 18 

Precollege Formal/Informal Program Split 
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Pmcollege Priority Growth: FY 1990-1992 



FY 1992 PRIORITY #1: TEACHER 
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Teacher preparation and enhancement is the 
highest CEHR priority for precollege programs. 
The FY 1992 budget request for mathematics- 
and science-related teacher programs is $358 
million, which represents almost 54% of the total 
precollege request and an increase of $46.5 
million or 15% over FY 1991. 

Curriculum development is next in size of 
request, at $125 million, with a requested 
increase of 28%. 

The comprehensive/reform priority receives the 
largest percentage increase, 46%, to a total of 
$57 million. 

The precollege student incentives category 
increases by 13% for a total of $47 million. 



FY 1992 PROGRAM HIGHLIGHTS 



Following are summaries of some key Federal 
precollege programs making a difference in 
mathematics and science education. 



ERIC 



Teacher preparation and enhancement is clearly 
a Federal priority. Federal programs provide an 
opportunity for rapid intervention in the educa- 
tional system through leveraging of local funds 
for teacher improvements. The Federal programs 
are a balance of short-term and more intensive 
interventions aimed at upgrading teacher perfor- 
mance. These programs are clearly at the fore- 
front of educational reform, providing a direct 
means of enhancing both content and skills that 
can have immediate payoffs in the classroom. 
Teacher enhancement programs also have the 
capability of reaching a substantial percentage of 
our Nation's teachers and providing the kinds of 
education that experts and school 'dentify as 
critical. 



BUDGET IN BRIEF: PRIORITY 01: 

TEACHER PREPARATION AND ENHANCEMENT 

PROGRAM TOTAL: $^3/l5 Million 

FY 91-92 INCREASE: $46.5 Mimonl'{'lS% 



Department of Education 

Eisenhower Mathematics and Science Education 
States Grants Program ($239 million) 

The Eisenhower State Program provides formula 
grants to State and local educational agencies 
(SEAs and LEAs) and competitive grants to 
institutions of higher education to improve the 
skills of teachers and the quality of instruction in 
mathematics and science. SEAs and LEAs must 
use these funds to -address the teacher training 
needs that they identified in statutorily required 
State d local needs assessment reports. States 
provide technical as^^istance and support to local 
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school districts; operate demonstration and 
exemplary programs; and ensure thai local school 
districts are addressing identified needs and mak* 
ing progress toward achieving program goals. 

The Eisenhower State Grant program provides 
recipients with an easily accessible and flexible 
means for addressing their teacher preparation 
and enhancement needs end implem:;nting sys- 
temic educational reforms. This program has 
wide impact, since all Slates and approximately 
85% of local school districts receive Eisenhower 
funds. In addition, Eisenhower funds are often 
used in conjunction with funds from other 
Federal, State and local sources. For example, 
Eisenhower proj^^nm funds often enable recipi- 
ents to participate in NSF-sponsored projects. 

An evaluation of this program has found that the 
Eisenhower State Grants Program has produced 
an integration of efforts in mathematics and sci- 
ence at various levrJs in the participating school 
systems. It also provided over 600,000 teacher 
education experiences in the 1988-89 school year. 

The President is requesting a $37 million increase 
in this program for FY 1992. 

National Science Foundation 

Teacher Preparation and Enhancement ($97.3 
million) 

le Teacher Enhancement Program supports 
innov^^'ve and cost-effective model projects for 
the insenice education of teachers and others 
involved in elementary and secondary school 
mathematics and science education. Participants 
attend courses, engage in research and structured 
leave5-of-abscnce, and attend workshops and 
conferences. Some projects are designed to 



improve technical qualifications and pedagogical 
techniques of individual teachers; other projects, 
wuu a regional or national 'ocus, identify leaders 
who can carry experiences back to their home 
communities. These teacher-leaders promote and 
leverage change aiid are encouraged to become 
involved in research in teaching and learning and 
development of new cjirriculum materials. 

The Teacher Preparation program supports inno- 
vative projects that include pre-service prepara- 
tion of science and mathematics teachers; 
research on factors affecting teacher preparation; 
and development of creative materials to support 
teacher education. Program objectives include 
expanding contei'.t knowledge and pedagogical 
techniques of future teachers; facilitating !inkages 
among scientists, educators^ education specialists 
and School personnel: and attracting individuals 
of high ability in science and mathematics to the 
teaching profession. 

These programs are expected to reach nearly 
20,000 teachers directly. An estimated multiplier 
effect of ten implies that at least 200,000 science 
and mathematics teachers will be affected in 
FY 1992. 

Department of Energy 

Teacher Research Associates Program 
($2.5 million) 

The Teacher Research A.3c;ociates (TRAC) 
Program provides science ano mathematics 
teachers, selected f/om across the country, with 
eJght-week, summer research assignments at 21 
DOU National La!xjratories. 

Through research, the teachers not only learn 
about leading-edge technologies, but also recap- 
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ture the spirit and enthusiasm involved in scien- 
tific discovery. As part of the program, the 
teachers develop teaching materials and strate- 
gies to bring back to their classrooms, a vital link 
in reaching the next generation of scientists and 
engineers. 

In addition to the research, TRAC teachers 
attend lectures, work one-on-one with scientists, 
make presentations before their colleagues sum- 
marizing their experiences* and maintain ongoing 
contact with DOE scientists during the school 
year. In 1990, over 200 teachers participated in 
this intensive program. 

FY 1992 PRIORITY #2: CURRICULUM 
DEVELOPMENT 

Curriculum development and related activities 
have far-reaching effects in the classrooms. By 
providing models of new approaches and means 
of implementing these innovations in classrooms, 
cutting edge ideas can be transferred at relatively 
low costs in a short period of time. 

PRIORITY #2-A: Curriculum and Materials 
Development 

Curriculum and materials development programs 
provide fundamental concepts in mathematics 
and science education that reflect current think- 
ing in the disciplines and provide means for 
teachers to implement them readily in the class- 
room. The best thinking of specialists in both the 
disciplines and in mathemat^'^ and science stu- 
dent learning are captured in these programs. 

-he U.S. education system provides for State and 
local control of public elementary and secondary 
schools. The Federal role of encouraging and 
facilitating curriculum reform emphasizes the 



development of curricular frameworks for essen- 
tial learning and education standards that ^an be 
used by State and local authorities as a basis for 
local curriculum design and performance 
measurement. Federal programs also support 
model curriculum development based on 
research findings of effectiveness, and dissemina- 
tion and technical assistance to help implement 
curricular reform. 



BUDGEriN BRIEF: PRIORITY 02'A: 
CURRICULUM AND MATERIALS DEVELOPMENT 

PROGRAM TOTAL: $110.61 Million 

FY 91-92 INCREASE: $24.41 Million/ +28% 



National Science Foundation 

Instructional Materials Development 
($41.2 million) 

The Instructional Materials Program supports 
the development of ir-any kinds of instructional 
materials in science and mathematics that pro- 
mote die science and mathematics literacy of stu- 
dents at all grade levels and build a sound back- 
ground for disciplinary learning in both high 
school and college. The varied projects range 
from those dealing with a few modules at a single 
grade leve^ to those that prepare new model cur- 
ricula cove ring as many as six school years. 

The objective is to provide high-quality science 
and mathematics curricula at the elementaiy, 
middle and high school levels and to disseminate 
this material to over 16,000 school districts. 
Eleven major curricular projects involve triad 
partnerships of publishers, schools and school 
systems, and academic urriculum teams. Other 
projects draw on the resources of science and 
mathenr.atics teacher networks and organizations. 
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Department of Education 

The Eisenhower National Mathematics and 
Science Program ($''5 million) 

The Eisenhower National Program funds grants 
and cooperative agreements for projects of 
national significance in mathematics and science 
education. This program is a major componeut of 
*he Department's efforts to ensure that U.S. 
students will be first in the world in science and 
mathematics achievement by the year 2000. 
Anticipated priorities for FY 1992 include pro- 
jects designed to implement curricula that would 
introduce students to, and enable them to learn, 
higher order mathematics and science concepts 
at earlier ages; and programs to encourage and 
assibt ^ w^rsons with training and experience in 
mathematical and sck ^fic fields to enter teach- 
ing through alternate teacher certification routes. 

In 1989, there were a total of 29 projects, with 
about half at the elementary school level. A wide 
range of projects have been funded, many with 
potential national impact, such as new curriculum 
standards in several States. There have also been 
projects supported jointly with NSF, including 
the American Association for the Advancement 
of Science's Project 2061. 

National Aeronautics and Space Administration 

Aerospace Education Services Program 
($6.1 million) 

The Aerospace Education Services Program 
(AESP), known as Spacemobile, is a vital 
outreach program to elementary and secondary 
schools. AESP specialists, all former teachers 
themselves, stimulate mi^^'ons of students and 
teachers each year by uL^ig aeronautics and space 



as catalysts in the teaching of science, mathemat- 
ics and technology. From September to June 
each year, AESP specialists visit classes, conduct- 
ing student assemblies and teacher workshops. 
The) are also involved in developing aerospace 
curriculum that is used tv^ enhance science and 
mathematics classes. During the summer, 
AESP specialists cond^^ct teac ^er v/orkshops at 
the NASA field centers and vai ous colleges and 
universities. 

PRIORiTY #2-B: Educational Technologies 

The use of new educational technologies can 
expand and upgrade school mathematics and 
science instruction. Q)ipputers, laser disk$ and 
state-of-the-art laboratory equipment can pro- 
vide students with experiences that will prepare 
them for more advanced scientific experiences 
and assist in making mathematics and science 
truly hands- n and problem-solving in nature. 

BUDGET IN BRIEF: PRIORITY *2'B: 
EDUCATIONAL TECHNOLOGIES 

PROGRAM \OTAL: $9MMmon 

FY 91-92 INCREASE: $2 Mmon/'i'35% 



National Science Foundation 

Applications of Advanced Technologies 
($7.5 million) 

The Application of Advanced Technologies 
Program is responsible for supporting research, 
development and demonstration in the use of 
state-of-the art computer and telecommunica- 
tions technologies in education. The program 
seeks projects that will lay the research and cor 
ceptual foundation for technologies that will be 
available in 5 to 10 years. As an FY 1992 initia- 
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tive, a precollege engineering and technology 
educatior program will be launched with 
enhanced development, adoption and implemen- 
tation of technology-based tools, curriculum 
materials and teaching methods. The objective is 
to increase the number of science and mathe- 
matics teachers capable of applying technolCe,!cal 
tools in their classroom practice. 

National Aeronautics and Space Administration 

Educational Technologies ($700,000) 

NASA evaluates new technologies, whether 
developed inside or outside the agency, for 
potential use in education. Accomplishments 
include a computer network for students and 
educators, educational programs delivered to 
schools by satellite, and interactive laser 
videodisc programs. 

Spacelink is an infonriation access system that 
allows individuals to log on and receive news 
about current NASA programs and activities and 
other space-rehted information, including histor- 
ical and astronaut data, lesson plans and class- 
room activities, and even entire publications. 

Satellite videoconferences are a series of educa- 
tional programs delivered by satellite to teachers 
across the countiy. The content of each videocon- 
ference varies, but all cover aeronautics or space 
science topics of interest to the e^^ jcational com- 
munity. 

Laser Videodisc Technology is being used to devel- 
op interactive lesson plans on space-related top- 
ics. These interactive systems will be used to ori- 
ent teachers in the use of resources available at 
Teacher Resource Centers and how to make 



the best use of the resources when they return to 
the classroom. 

PRIORITY #2-C: Di&semination and '^echnicat 
Assistance 

The key to achieving the most from research and 
development activities is to deliver these products 
and ideas in an accurate and timely manner. The 
Federal government is in a unique position to 
provide dissemination and technical assistance 
and has established mechanisms for doing these. 



BUDGET IN BRIEF: PaiQRny*2'C: 
DISSEMINATION AND TECHNICAL ASSISTANCE 

PROGRAMTOTAL: $5J6Mimon 

FY 9U92 INCREASE: $0M MiUion/'\-7% 



Department of Education 

National Diffusion Network (NDN) 
($3.6 million) 

The National Diffusion Network makes exem- 
plary educational programs available for adop- 
tion by schools, colleges and other institutions. 
Mathematif ^ and science programs are promi- 
nent in NDN. NDN program directors help local 
schools implement their programs to suit each 
school's unique needs. To do tnat, the director of 
the program provides training and follow-up 
assistance to staff members in the adopting 
school. Matching the needs of schools aad avail- 
able programs is the responsibility of State 
Facilitators. 

Programs included in NDN an^ carefully 
screened for effectiveness by th^ Department's 
Program Effectiveness Panel. A program 
requesting a review must provide evaluation data 
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that prove that the program is effective in the 
school in which it was developed or t jld tested, 
and that it could be used successfully in other 
schools. As of 1990, approximately 500 programs 
had been approved and 88 of them were receiv- 
ing Federal dissemination funds to help other 
schools adopt them. Twenty-five of these projects 
(28%) focus on mathematics and science. 

Environmental Protection Agency 

National Network fcr Environmental Education 
Centers ($100,000) 

EPA, in cooperation with the Tennessee Valley 
Authority and the Alliance for Environmental 
Education, supports an expanding network of 
regional and environmental education centers 
for teacher training, research and community 
outreach. The network of environmental educa- 
tion centers disseminates environmental educa- 
tion materials and encourages information and 
technology transfer. 

Department of Education 

Education Resources Information Center 
(ERIC) ($400,000) 

ERIC is the la^-^est, most often-usec information 
system serving the field of education and is the 
only national education information resource. It 
consists of 16 Clearinghouses, a central process- 
ing reference facility and ACCESS ERIC, a con- 
tact point for new users of the system. One 
Clearinghouse specifically focuses on mathemat- 
ics, science and environmental education. 



rRIORTTY #2-0: Evaluation 

Evaluation and assessment have clearly taken on 
even greater importance with the initiation of 
National Educational Goals and educational 
reform. Studenc assessments and school surveys 
provide means to determine the progress of edu- 
cational reforms, and to provide a base for educa- 
tional accountability. 

BUDGET IN BRIEF: 
PRIORITY EVALUATION 

PROGRAM TOTALS SllSMiUion 

FY 91-92 INCREASE: $2.41 Mmion/+2S% 



Department of Education 

National Center for Education Statistics 
($14 million) 

The National Assessment of I£ducational 
Progress (NAEP), which is managed by the 
National Center for Education Statistics, is tae 
only nationally representative assessment of what 
/^rerican students know and can do. It is an 
ongoing, Congressionally-manuated project cre- 
ated to survey the educational attainments of 
young Americans. Its primary goal is to deter- 
mine and report the status and trends over time 
in educational achievement, subject by subject. 

In 1990, MAEP began the collection of mathe- 
matics achievement data to provide State-by- 
State comparisons. Initial testing was done in the 
8th gidde. Efforts in 1992 will expand the assess- 
ment to 4th grade. 

In addition to NAEP, the Center furnishes data 
on a variety of mathematics and science issues, 
such as course enrollments, demand for mathe- 
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matics and science teachers, and changes in high 
I school graduation requirements. NSF and the 
[ Center often do joint funding of data collections 
: that provides for stronger data bases while con- 
l trolling costs in each agency. 

National Science Foundation 

Studies, Assessment, and Program Evaluation 
($11 million) 

r 

; Studies, Assessment, and Program Evaluation 
! supports the collection and analysis of data on 
i science and engineering education issues and 
; supports related policy studies and development. 

Assessment studies assist the Foundation in a 
[ continuing effort to improve its own education 

activities and to provide information for planning 
I to colleges, universities a nd government at all 
' levels. Other components are devoted to assess- 
; ments of NSF-fimded programs and assessment 
^ of student performance (national and int *rna- 
l tional) in science and mathematics. 

FY 1992 PRIORITY #3: COMPREHENSiVc 
PROGRAMS/ ORGANIZATION m SYSTEMIC 
REFORM 

To meet the needs of studeiits and teachers in 
mathematics and science education, it will be 
necessary to make dramatic changes in educa- 
tional structures. The Federal role in organiza- 
' tional reform is to promote school-wide changes 
leading to active, engaging, student learning in 
science, mathematics, engineering, and technolo- 
gy. Reform activities include school restructuring; 
I enhancing professional roles; and promoting the 
I adoption of up-to-date curricula materials and 
' equipment, as well as modem teaching and leam- 
( ing methods. 

¥* 
}' 
'I 
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Many school districts are now in the process of 
restructuring, changing the nature of accountabil- 
ity and tht roles of educational personnel and 
other participants in the educational process, 
incli^ding parents. Statewide changes are also 
occurring, spurred by the need for broad educa- 
tional reform. 

Because of their many relationships with States, 
local school districts, institutions of higher educa- 
tion, and their own facilities. Federal agencies 
have a crucial role to play in encouraging such 
reforms. 

This category also includes comprehensive pro- 
grams reaching both students and teachers in 
entire school districts, states, or regions. 

BUDGET IN BMEF: 

pRiomnm: organization reform 

PROGRAM TOTAL: $57,57 MiUion 

FY 91-92 INCREASE: $nM MiUion/'¥46% 



National Science Foundation 

Statewide Systemic Initiatives ($31 million) 

The Statewide Systemic Initiatives Program is 
designed to immediately broaden the impact, 
accelerate the pace, and increase the effeiive- 
less of improvements in science, ir thematics, 
engineering and technology education through 
comprehensive systemic changes in State educa- 
tion systems. Projects require collaboration of 
State CACCutive, legislative, education, business 
and public leaders. 

Each project reflecis the unique needs, oppoitu- 
nities and resources of the submitting State and 
addresses relevant elements of K-12 or K-16 edu- 
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cation. State plans for education initiatives must 
integrate components of systemic change such as: 
organization structure and decision making; pro- 
vision and allocation of resources; recruitment, 
preparation, retention and professional develop- 
ment of teachers and faculty; curriculum cor^tent 
and learning goals; delivery of instru.ction, includ- 
ing educational technologies; facilities and equip- 
ment; articulation within the system; and 
accountability systems. 

NSF expects to make awards averaging $1.7 mil- 
lion per year for up to five years and has reached 
agreement with the Department of Education for 
use of its Eisenhower Act Science and 
Mathematics funds for collaborative support of 
the Program. 

Environmerical Protection Agency 

Environmental Education Urban Initiative 
($400,000) 

Through the Environmental Education Urban 
Initiative, EPA will provide support for and 
participate in the development and implementa- 
tion of programs for urban, inner city youth and 
teachers. The initiative will encourage environ- 
mental careers and enhance awareness of science 
through experiential, environmentally oriented 
projects and programs. Programs like Seattle's 
Earth Corps and the Natural Guard in New 
Haven, Connecticut and Baltimore are models 
of successful urban environmental education 
programs. 

The Urban Initiative provides a vehicle to devel- 
op scientific and environmental literacy within 
urban, minority populations. The need to interest 
minority and women in scientific and environ- 



mental careers is critical to meeting current and 
future workforce needs. 

EPA is already providing outn^ach in a number 
of major cities and pians to develop a coordinat- 
ed, national outreach to urban populations to fos- 
ter environmental careers and av areness. The 
Agency expects to inve^^t $400,000 in FY 1992 to 
support this initiative. 

EPA will work with other government programs, 
such as VISTA, and with existing urban environ- 
mental groups, Boy Scouts and Girl Scouts, the 
Association of Science and Technical Centers, 
and other organizations in order to capitalize 
effectively on existing networks and leverage 
resources 

Department of Energy 

Laboratory Partnerships with Rural and Urban 
Schools ($5.9 million) 

Formal partnerships have been developed 
between DOE National Laboratories and rural 
and urban school systems. The ^e partnersliips 
provide a range of technical assistance from the 
laboratories to the school systems, including sum- 
mer research appointments for teachers and stu- 
dents; mentoxing of students by DOE scientists; 
assistance ui the cevelopment of classroom and 
out-of-classroom science experiments; equipment 
loans; and short courses and institutes for teach- 
ers on energy-related topics. The overall purpc se 
of these partnerships is to assist rhe participating 
school systems in implementing long-term struc- 
tural improvements in the teaching of mathemat- 
ics apd science at the precollege level. 

One laboratory partnership example is the Bay 
Area Science and Technology Education 
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Collaboration (BASTEC). Through BASTEC, 
the four DOE laboratorbs in the San Francisco 
Bay Area (Lawrence Berkeley, Lawrence 
Livermore and ^^india-Livermore National 
laboratories and Stanford Linear Accelerator 
Center) work with six regional colleges and uni- 
vex'sities and the Oakland Unifled School District 
(OUSD) to prepare all 2700 science and mathe- 
matics teachers in OUSD to implement the new 
California curriculum standards in science and 
mathematics. 

Another example is the Chicago Academy for 
Mathematics and Science Teachers, a collabora- 
tive effort begun by Fermi and Argonne National 
Laboratories, and involving the State of Illinois, a 
consortium of universities, business and industry, 
and the scientiflc and teaching communities. Its 
goal is to prepare all new science and mathemat- 
ics teachers coming into the Chicago school sys- 
tem, and enhance the skills of teachers already in 
the system. The Academy has the potential to 
reach 15,000 precollege teachers in Chicago who 
teach mathematics and science. The Academy 
has also received funding fiom the National 
Science Foundation and NASA. 

FY 1992 PRIORITY #4: STUDENT INCENTIVES 
AND OPPORTUNITIES 

Student interest in mathematics and science must 
be captured at the precollege level. Programs in 
this category do this by introducing students to 
new experiences, providing the opportunities for 
student participation in scientiflc research, and 
furnishing means for many students, particularly 
minorities and women, to become active in math- 
ematics and science* It is of particular importance 
to provide incentives and opportunities at the 
critical points where students are changing levels 
and may be lost to mathematics and science. 



Direct Student Support programs provide direct 
student flnancial assistance, e.g., fellowships, 
traineeships, scholarships, research assis- 
tantships, stipends, and cooperative education. 
Bridging programs attempt to provide enrich- 
ment experiences for students as tLey move from 
high school to college so that they will retain 
their interest in science and technology careers. 
All Federal agencies also provide support for 
summer and stay-in-school research and work 
experiences for high school students in Federal 
facilities and laboratories. 



BUDGET IN BRIEF: PRIORmf 4^4: 
DIRECT STUDENT SUPPORT/BRIDGING 
PROGRAMS 

PROGRAM TOTAL: $47J5MilUon 

FY 91-92 INCREASE: $5.57 MUtionl^mo 



National Science Foundation 

Young Scholars Program ($11 million) 

The Young Scholars Program, targeted on grades 
8-12, is designed to excite students about science 
and encourage them to investigate and pursue 
science and technology careers. The program 
strongly emphasizes studem participation in the 
process of scientific discovery th-ough interaction 
with practicing scientists in the laboratory and in 
the field. Projects combine instruction and prob- 
lem solving activities with discussion of career 
preparation and science ethics. 

These projects have a varied disciplinary focus 
covering mathematics, computer science, engi- 
neering, chemistry, life sciences, physics and the 
earth .sciences. Projects are located at sites 
throughout the United States, including universi- 
ty and colhige campuses, research vessels, off- 
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shore island laboratories, museums and national 
parks. 

Many students eliminate careers in science, 
mathematics and engineering as viable choices 
prior to high school by not pursuing courses. As a 
result, in FY 1990, the Early Alert Initiative was 
begun for student^^ in grades 7-9. The discipline 
fccus of these projects is limited to mathematics 
and physics because of continuing concerns over 
personnel shortages in these fields. The fireshman 
year of college is another critical point at which 
students drop out of the educational pipeline 
leading to scientific caieers. In FY 1992, a second 
initiative will focus on retaining students in scien- 
tific majors during the transition from high 
school to college. 

Department of Health and Human Services 

Minority High School Student Research 
Apprentice Program ($8.9 million) 

Established in 1981, the Minority High School 
Student Research Apprentice program is the sin- 
gle largest program in the HHS precollege initia- 
tive. The program awards grants to eligible insti- 
tutions so that they may bring minority students 
into their research projects as research appren- 
tices. These apprenticeships provide students 
with I :ean«ngful experiences in various aspects of 
health-related research in order to stimulate their 
interest in careers in science. 

In FY 1991, the program includes a high school 
science teacher initiative. 1 his new program 
extension will allow teachers who are members of 
a minority group, or who teach a significant num- 
ber of minority students, to participate in a sum- 
mer research project in order to update their 
knowledge and skills in modem research tools 



and techniques. Such a **hands-on" research 
experience should strengthen teaching skills and 
provide the teachers the opportunity to bring 
back to the classroom a sense of the excitement 
of research. A longer range goal is to establish 
year round links between science teachers, sec- 
ondary school students, and biomedical 
researchers. 

This program will provide experiences for 
approximately 3560 students and more than 300 
teachers. 



Department of Education 

Tb^- Mathematics and Science Achievement 
Awards ($40 million) 

In addition to the above precollege priorities, the 
Department of Education has proposed r. new 
program. The Mathematics and Science 
Achievement Awards, meant to stimulate schools 
in their attempt to better student achievement in 
mathematics and science. Its requested appropri- 
ation of $40 million would be used to reward 
school districts whose students have demonstrat- 
ed the highest level of 'mp'-ovement in mathe- 
matics and science performance. 
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UNDERGRADUATE tONCERNS 



National education reports have raised serious 
concerns that U.S. undergraduate education in 
science, mathematics and engineering is not ade- 
quately responding to the changing needs of our 
society. These concerns can be distilled into two 
basic questions. 

QUANTITY: Are we producing enough U.S. 
college graduates in science, mathematics and 
engineering to insure that our future economic 
and technological needs are met? 

And, perhaps more importantly... 

QUALITY: Are undergraduate students, both 
majors and non-:Tiajors, receiving the education 
in science, mathematics and engineering that is 
necessary to meet those needs? 

The answer to both of these questions is very 
likely "no." Experts predict that American higher 
education institutions will be producing consider- 
ably fewer science, mathematics and engineering 
bachelor*s degrees than they once did, despite the 
increasing relevance of science and technology to 
the Nation as a whole and to our individual lives. 

THE DEGREE PRODUCTION DILEMMA 

Why are there fewer bachelor's degree recipi- 
ents? The problem has roots in the fact that there 
are simply fewer 18-year-olds in the U.S. popula- 
tion today than there were in the late 1970s — 
about 3.6 million compared to an all time high of 
4.3 million. The fraction of these str-'I^nts that 
will eventually graduate from college with bache- 
lor's degrees in science, mathematics and engi- 
neering is about 4-5% based on a stable historical 



average. Unless we find a way of raising this aver- 
age, we can expect to produce fe^er bachelor's 
degrees in these fields between now and the year 
2000, when the number of 18-year-olds is expect- 
ed to partially rebound. This suggests the need 
for intervention to insure that the Nation's scien- 
tific and technological en terprise remains strong 
and healthy, now and in the future. 

The decline in the 13-year-old population has 
made it necessary to seek an increased rate of 
entrance into science, mathematics and engineer- 
ing bachelor degree programs. One potential 
source is those who have been traditionally 
underrepresented in these fields, including 
blacks, Hispanics, women and persons with dis- 
abilities. Black and Hispanic students, who com- 
prised less than 20% of the IS-yeai-old popula- 
tion in the mid-1970s, are expected to represent 
30% by the year 2000. But in the past these stu- 
dents h.we not, for a variety of reasons, studied 
the sciences in large numbers. Although b lacks 
constitute about 12% of the U.S. population and 
Hispanics 8%, they earn only about 5% and 3% 
respectively of all degrees in science, niathemat- 
ics and engineering. Similarly, women make up 
about hall ^he population, yet earn about 30% of 
all science, mathematics and engineering degrees. 
The Nation hao not been successful in stimulating 
interest in the sciences, mathematics and engi- 
neering, and educational institutions have not 
been able to retain students in these majors once 
the interest is there. 

At the same time, degree preferences of college- 
bound high school seniors have been changing. In 
1988 only 14% were interested in majoring in sci- 
ence, mathematics or engineering, compared to 
nearly 20% lesu than five years eariier. This is 
partially due to a recent downturn in interest in 
computer science following a surge in interest in 
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the early 1980s. To compound the problem, male 
students are three times more likely to be inter- 
ested in science, mathematics or engineering 
majors than female students. Moreover, better 
than 50% of all students interested in pursuing 
science and engineering majors fail to complete 
degrees in these fields. And that is more than the 
Nation can afford to lose. 

Many students do not have the proper high 
school preparation to pursue science, mathemat- 
ics and engineering college studies. According to 
a national study conducted by the Department of 
!2ducation, only 7% of the high school seniors 
tested were prepared for college level science 
courses. Nearly 30% of our high schools offer no 
courses in physics, 17% offer none in chemistry, 
and 70% offer none in earth or space science. 

THE UNDERGRADUATE ACADEMIC EXPERIENCE 

In addition to the aforementioned problems of 
degree production, many experts believe that 
undergraduate science, mathcmctics and engi- 
neering education has suffered from a lack of 
attention, which has left it stagnant, diminished 
its quality, and led to a dull and uninspiring stu- 
dent experience. As a result, there is increasing 
concern about the quality of the academic experi- 
ence itself, particularly during for the first two 
years of the four-year undergraduate sequence. 

ii' a number of critical fields, undergraduate 
course curricula are virtually the same today as 
they were 20 years ago. As a result, curricula are 
often ^fJrrowly focused, despite the fact that 
some of me most exciting research growth areas 
today are not within scientific {^iRciplines but 
between them. Undergraduate course work 
needs to keep pace with changes in scientific 
research, both for science majors and non majors. 



Quality curricula alone do not lead directly to 
quality insiruction. Faculty need opportunities to 
upgrade their teaching skills and, in some 
instances, become more familiar with scientific 
developments in their fields. They also need to 
instill in students the enthusiasm that makes 
them true partners in learning. Many experts 
believe the best way to do this is by involving the 
students in genuine research and laboratory 
investigations. These types of hands-on experi- 
ences do not replace traditional classroom learn- 
ing, but help students transform information they 
learn in the classroom into knowledge and 
insight. Unfortunately, many colleges and univer- 
sities do not have the laboratory facilities and 
equipment to accommodate student needs. 

An additional problem is the lack of monetary 
rewards and peer status for faculty who are com- 
mitted to quality instruction. In the past several 
decades, the academic system has tended to 
stress research more than instruction. The 
American higher education system must now 
seek a new balance between these two important 
priorities. 



THE UNDERGRADUATf ACTION STRATEGY 



Academic reform programs targeted on the pre- 
college level represent long-term investments in 
our Nation's future. Undergraduate program 
strategies have the potential for a much shoner 
term impact. An investment made today in an 
undergraduate freshman may motivate that 
freshman to enter a doctoral program in the 
sciences only four years later. Without that 
investment, the student may choose a 
non-technical major. The undergraduate level 
therefore represents an important pivot point 
for science, matheniatics and engineering career 
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choices. It is the last clear opportunity for 
students to opt in or out. 

Recognizing the significance of these years, the 
Undergraduate Action Strategy offers four 
program elements, three of which are considered 
critical priorities for agency budget and program 
planning. These elements respond to current 
deficiencies in undergraduate education as 
discussed above. The strategy's objectives are: 

UNDERGRADUATE BUDGET AND PROGRAM 
PLANNING PRIORITIES 

FY 1992 Priority #5: Curriculum and Materials 
Development and Laboratory Improvement 

• To keep education in pace with me progress of 
science, in order to meet the overall needs of a 
changing technological environment. 

• To provide students with the best possible over- 
all acaden*!.' experience. 

• To nrovide for strong links between classroom 
and laboratory. 

• To ensure that all students are educated in the 
fundamentals of science, engineering and 
technology, regardless of major. 



FY 1992 Priority #6: Faculty Development and 
Enhancement 

• To provide faculty with opportunities to 
enhance their skills in teaching, new research 
technologies, information delivery and student 
interaction. 

• To call attention to the balance between 
research and instruction' in science, mathemat- 
ics and engineering disciplines. 

FY 1992 Priority #7: Student Support and 
Opportunities 

• To attract and retain students in undergraduate 
programs in science, mathematics and 
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engineering. 

• To transform student interest into the receipt 
of bachelor*s and advanced study degrees 
through multiple support mechanisms. 

• To provide a non-threatening and positive 
learning environment. 

Additional FY 1992 Program Category: 
Comprehensive and Systemic Reform 

• To inject the undergraduate system with a new 
degree of vitality. 

• To unite multiple elements of a sometimes 
fragmented system behind the achievement of 
specific goals. 

• To take a comprehensive approach to a 
complete and intertwined set of problems. 



I FY 1^92 BUDGET HIGHLIGHTS- 



The total Federal request for science, mathen.at- 
ics and engineering education at the undergradu- 
ate level is $477 million for FY 1992, which rep- 
resents an increase of $60 million or 14% over 
the prior year. This is a substantial portion— 
24% — of the Federal program request for educa- 
tion and human resources. 

As shown in Figure 24, the majority of the under- 
graduate request, nearly 70%, is for formal pro- 
grams at four-year colleges and universities. The 
next largest share, 26%, is for informal activities 
that frequently take plau. outside of the class- 
room, such as research opportunities at Federal 
laboratories. 

Support for formal and informal programs for 
two-year community and junior colleges repre- 
sents only about 3.5% of the total undergraduate 
effort, although there is some overlap with 
four-year programs. Because of its near-term 
workforce significance, especially in technician 
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training, two-year college programs have been 
singled out for special attention by CEHR in the 
coming year. 

Raure 22 

Undergraduate FY 1992 Budget 



TOTAL: $477.38 MILLION 




$230 27 



in iiit»H»A« o1 dollars 



Figure 23 

Undergraduate Education Growth: FY 1990-1992 
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The agencies that support the largest fraction of 
undergraduate education and human resources 
are the Department of Defense and the National 
Science Foundation. Together they account for 
nearly 65% of the undergraduate total budget 
request for FY 1992. While the Department of 
Defense concentrates largely on student support 
and informal curricula, the National Science 
Foundr^tion focuses on formal curricula, labora- 
tory development, faculty enhancement and sys- 
temic reform programs. 

Hgure 24 

Undergraduate Request: lWo*Year/Four Year 
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Other agencies make substantial investments in a 
variety of undergradr.ate programs. The 
Department of Health and Human Services, for 
example, has significant funding in direct student 
support for underreprescnted groups. The 
Department of Energy and NASA together 
account for more than a third of the support for 
informal programs. Agencies such as the 
Department of Agriculture, the Department of 
the Interior, the Department of Commerce and 
the Envi'-onmental Protection Agency inhabit 
important, complementary programmatic niches 
that reflect their respective disciplinary missions. 

Cumculum and Materials Development (includ- 
ing laboratory improvement programs) is the 
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NSF 28% 
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OOD 37% 
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highest CEHR priority for increased funding. 
The FY 1992 budget request includes a .3.9% 
increase in this element of the budget, which 
would bring its total to approximately $124 mil- 
lion. Student support and opportunities consti- 
tutes the largest portion of the FY 1992 ur^der- 
graduate request, about $230 million. Faculty 
preparation accounts for $42 million, an increase 
of 23%, while the comprehensive/organization 
reform category received a 27% increase to $47 
rniilion. 

Programs that target involvement of groups 
underrepresented in the sciences, such as blacks. 

Figure 26 

Undergraduate Priority Growtli: FY 1990-1992 
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Hispanics, women and persons with disabilities, 
constitute a major effort at the undergraduate 
level. They amount to over $152 million, more 
♦han 57% of the total investment in underrepre- 
sented group programs at all educational levels 
and one-third of the total undergraduate effort as 
a whole. 

The majority of the funds for underrepresented 
groups are for student support programs and 
comprehensive programs, both of which attempt 
to attract interest in the sciences and cicvate the 
undergraduate degree participation rate. Ninety 
percent of the dollars spent on programs < r 
underrepresented groups at the undergr ate 
level target minorities, 6% target women, and the 
remaining 4% target the disabled and economi- 
cally and other disadvantaged grou»>s. 



FY 1992 PROGRAIVI HIGHLIGHTS, 



Following are summaries of some important 
Federal undergraduate programs making a dif- 
ference in mathematics and science education. 

FY 1992 PRIORITY #5: CURRICULUM AND 
MATERIALS DEVELOPMENT AND UBORAf ORY 
IMPROVEMENT 

The Federal approach to undergraduate curricu- 
lum and materials development and laboratory 
improvement is composed of a series of comple- 
mentary programs that create and disseminate 
model core scientific curricula and laboratories 
and produce learning and instructional materials, 
all with the objective of spai'king movement 
toward stronger, more forward-looking course- 
work. 
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PRIORm #5*A: Curriculum and Malerials 
Development 

The curriculum development programs in the 
plan are focused on teaching students basic and 
advanced scientific concepts, making them aware 
of appliwitions of these roncepts, and helping 
them develop the critical reasoning neces- 
sary to synthesize concepts and applications. 
Coupled with materials development programs in 
a variety of subjects, such health, energy, th3 
environment, natural resources and preservation, 
defense, space, p-*d agriculture, curriculum and 
materials programs form a coherent Package that 
reinforces the other components Ci the 
Undergraduate Plan^ 

Many times curriculum and materials develop- 
ment programs also contain opportunities for 
research into the processes of how students lear i 
basic concepts x;f science, mathematics and engi- 
neering. How instructors can best teach these 
concepts is a valued aspect of the curriculum and 
materials development strategy. 

Curriculum programs involve all types of under- 
grac>>nte institutions, from four-year research 
universities to small libera! arts colleges and, to a 
much smaller extent, two-year junior or commu- 
nity* colleges. In some instances, projects carried 
out by universities reach across institution?*! 
types, serving entry-level courses at two-year col- 
leges as well. 



BUDGET IN BMEF:PRIORny*S'A : 
CURRICULUM AND MATERIALS DB/ELOPmNT 

PROGRAAfTOTAIx $98.49 MUU^i 

FY 91^92 INCREASE: $17J MUlio^Mm 



TiVO'YEAR PROGRAMS 
FOm^YEAR PROGRAMS 



SOJSMiUion 
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National Science Foundation 

Undergraduate Curriculum and Course 
Development in Engineering, Mathematics and 
the Sciences ($39 million) 

The Undergraduate Curriculum and Course 
Development Program emphasizes different 
aspects of cuiTiculum development each year. 
For FY J 992, the program's focus is on introduc- 
tory-level courses, curricula and laboratories for 
science, math:.matics and engineering. 

Grant proposals are accepted from all types of 
undei duate institutions, research universities 
to community colleges. The program has two ut- 
egories: Comprehensive Projects and '^ilot 
Projects. Comprehensive Projects support a few 
major efforts involving broad-based, cohesive sets 
of activities meant to change undergraduate edu- 
cation signif ntly at the introductory level. Pilot 
Projects foCi. > on individual courses, laboratories 
and other specific topic areas. 

The program funds multidiscipline^' and inter- 
disciplinary projects, as rveil as those within more 
traditional fields of science. Some recent projects 
have targeted students majoring in engineering, 
mathematics and the sciences, while others have 
addressed students majoring in other technical 
and non-technical fields. 
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The Course and Curriculum Program stresses the 
need to incorporate into curricula new informa- 
tion delivery systems and technologies, new 
teaching processes and learning environments, 



and more engaging field experiences. The pro- 
gram also seeks to improve the instructional 
applications of communications and information 
technologies. 



PROGRAM AT WORK 



The National Science Foundation's Calculus 
Curriculum Development Program 

The National Science Foundation has initiated a 
program meant tc fundamentally restructure the 
approach to teaching calculus in colleges and uni- 
versities across the Nation. Clear signs of 
progress have become evident from the 63 grants 
made to a geographically balanced set of institu- 
tions since 1988. 

Although the projects include a diverse s of 
approaches to teaching calculus, several common 
themes are emerging. Emphasis is shifting from 
the instructor as the dispenser of knowledge to 
the student as an actVe participant in learning. 
Problem solving is replacing formula manipula- 
tion and the end-of-the-course exercises are 
being replaced by more realistic, open-ended 
problems that unify the important concepts 
learned throughout the term. 

A project that embodies some of the best work is 
"Project Calc" at Duke University. The prefect is 
founded on tl^e idea is that calculus is best taught 
as a laboratory course where problem solving, 
rather than lecture, holds the main focus in com- 
municating the mathematic concepts being 
taught. Lecture is kept to a minimum giving stu- 
dents the opportunity to work through problems 
using computers in groups of two or three. 



Students are expected to turn in written laborato- 
ry reports that not only provide the numerical 
answers for the problems that have been assigned 
but also describe what these answers mean. For 
this reason a strong emphasis is placed on inter- 
nalizing knowledge through intensive writing. To 
do this students combine the power of mathemat- 
ics computer programs with the use of a technical 
word processing package. 

The four-year grant also supports the active 
involvement of a nearby mathematics and science 
high school. The i>^hool is actively involved in 
every step of the project which is expected to pro- 
duce a suitable course version for use at the high 
school levf ' as we?l. 

The project, wnich has been funded since 1989, is 
disseminating its product through grants to 12 
test centers across the Nation. The test centers 
include a range of institutions, from small col- 
leges to large universities, private and public 
institutions iu all regions of the Nation. The final 
goal of the project is to produce a textbook and 
set of class materials for use at non-participating 
universities. 
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The Department of Energy 

Academic Partnen>hips in Envir 
Restoration and Waste Mana^ 
($11.5 million) 



cental 



To address critical workforce shortages in the 
area of environmental restoration and 
w^sie management DOE has formed comprehen- 
sive academic partnerships at two- and four-year 
colleges. Focusing on curriculum development, 
these multi-year partnerships also include faculty 
and student development, stipends, graduate 
training, minority sl ident recruitment and pait- 
ncrships with DOE laboratories. University con- 
sortia have been formed with New Mexico uni- 
versities (Wa^te Management Education and 
Research Center), universities in South Carolina 
(South Carolina Universities Research and 
Educational Foundation), and the universities in 
the Historically Black Colleges and 
Universities/Minorit/ Institutions consortium. 

National Aeronautics and Space Administration 

The Advanced Design Program 
($1.7 million) 

The Advanced Design Program allows students 
to study advanced mission topics for NASA as 
part of courses taught at their universities. The 
program has two elements: Advanced Space 
Design and Advanced Aeronautics Design. 

Conceived as a way to incorporate topics of engi- 
neering design into the undergraduate engineer- 
ing curriculum, the program now enrolls students 
from other disciplines and often sponsors cross- 
disciplinary projects. Forty-five universities will 
collaborate with the NASA Centers in FY 1991, 
serving several hundred undergraduates. Over 



the last three to four years, the private sector has 
increased its involvement substantially, providing 
financial assistance and summer internships. 
Expanded after an extremely successful three- 
year pilot phase, the program has been in opera- 
tion for six years. 

Department of Defense 

The Educational Technologies Program 
($38.9 million) 

The Educational Technologies Program provides 
computer-based instruction, and a variety of 
other educational and learning research to 
improve educational pertormance and teaching 
methods for Department personnel. Results of 
these programs are made available to the civilian 
educational system through two technology trans- 
fer centers. The center in Orlando, Florida is 
developing a database of curriculum content, 
hardware, software, portability, evaluation, costs 
and contact points for all Department training 
courses and education programs. The programs 
contribute to the state-of-the-art research and 
advanced technology training and provide valu- 
able resources of software and learning technolo- 
gies experience to 'he civilian education sector. 

PRIORITY #5-B: Laboratory Improvement 

The pi ovision of laboratory opportunities is 
clearly among the most important elements in 
quality science-related instruction, even in math- 
ematics. Laboratory improvement programs seek 
to upgrade laboratory equipment ind strengthen 
the interaction between classroom learning and 
laboratory investigations in science, mathematics 
and engineering curricula. However, student 
research experience is not included in this pro- 
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gram element. That will be discussed later in the 
Student Support and Opportunities section. 

Students need modem laboratories that provide 
them with knowledge about the role of rapidly 
progressing technologies in scientific research. 
This is particularly true of students who intend to 
enter the workforce after the undergraduate 
degree. Recent legislation has expanded the 
ability of several Federal agencies to lend and/or 
grant title to used or surplus laboratory equip- 
ment to educational institutions. It is expected 
that this will enhance the ability of recipient 
institutions to introduce new technologies into 
the student learning environment. 



The Instrumentation and Laboratory 
Improvement Program ($23 million) 

This program seeks to improve laboratories and 
other investigational settings associated with 
undergraduate instruction in science, mathemat- 
ics and engineering. It provides matching grants 
to universities and two- and four-year colleges — 
not for the purchase of ordinary equipment, but 
for the support of programs that will nake signif- 
icant new contributions to the "vay laboratories 
are taught. 



The specific objectives of this program are: 

• To introduce modem instruments that improve 
the education of undergraduate majors and 
non-majors in science, mathematics and 
engineering courses. 

• To introduce current technology into the 
instrumentation for science instruction; for 
example, to interface computers with scientific 
instmmentation. 

• To develop new ways of using instruments to 
extend instructional capabilities. 

• To establish equipment sharing through 
consortia or centers. 

Since these project^^ are meant to be models for 
other institutions to replicate, graniees are 
expected to disseminate their results through lab- 
oratory manuals, software, scholarly publications 
and presentations at scientific and professional 
meetings. 

This program has fundec projects that address 
introductory laboratory courses, courses that 
acquaint non-science majors with the principles 
and methods of science; laboratories for upper- 
level course majors; and undergraduate laborato- 
ries for future elementary and secondary school 
teachers. 

FY 1992 PRIORITY #6: FACULTY L JJELCPMEKT 
AND ENHANCEMENT 

In some educational institutions, the rewards of 
faculty tenure, promotions and career advance- 
ment appear slow tc com^^ to those who devote 
substantial time in preparing classroom and labo- 
ratory experiences ^or undergraduate students. 



BUDGET IN BRIEF: PRIORITY #5-B; 
LABORATORY IMPROVEMENT 

PROGRAM TOTAL: $25MMiUion 
FY 91-92 CHANGE: 42 Millionh7A% 

TWO-YEAR PROGRAMS: $2.36 MiUion 
FOUR-YEAR PROGRAMS: $22.76 MiUhn 



National Science Foundation 
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Faculty are the only ones who can create a class- 
room environment where students and teachers 
are true partners in learning. To do this, compre- 
hensive f id diverse faculty d( .elopment oppor- 
tunities ,st be present. 

Faculty need opportunities to learn new experi- 
mental method, and ways of incorporaiing them 
into undergraduate curricula. They need expo- 
sure to recent advancements in instrumentation 
technology and their suitability for classroom use. 
They need to be fami Jar with recent theoretical 
developments in their fields which bear on their 
undergraduate teaching. And, finally, they need 
opportunities to interact with experts in other 
fields — those that are both active researchers and 
teachers. 

Because of the availability of scientific resources 
such as Federal laboratories and other facilities, 
the Federal government is in a unique position to 
provide these opportunities. 



BUDGET IN BRIEF: PRIORHY #5; 

FACULTY DEVELOPMENT AND ENHANCEMENT 

PROGRAM TOTAL: $42.36 MiUion 

FY 91-92 INCREASE: $7M Mmionl'¥22.9% 



nyO'YEAR PROGRAMS: 
FOUR-YEAR PROGRAMS: 



$ 2 J9 MiUion 
$39.57 MiUion 



National Science Foundation 



The Undergraduate Facult> Inhancement and 
Research in Undergraduate Institutions 
Programs ($6 million) 

Th e purpose of this program is to enhance the 
disciplinary capabilities and teaching skills of fac- 



ulty by exposing them to new techniques, tech- 
nologies and approaches to teaching their cours- 
es. Projects are regional or national in scope and 
frequently make use of seminars, short courses, 
workshops and conferences or a combination of 
these activities. Sessions vary in length from a few 
days to a few weeks. The program encourages the 
participants to continue to interact after the pro- 
ject concludes and share newly gained knowledge 
and techniques with other non-participating fac- 
ulty. Participants also work, in some cases, with 
industrial scientists to understand industrial 
applications i>f their new knowledge and ways to 
incorporate those applications into their courses. 

National Aeronautics and Space Administration 

Summer Faculty Fellowship Program 
($4 million) 

Initiated over 25 years ago, the NASA/American 
Society for Engineering Education Summer 
Faculty Fellowship Program provides an opportu- 
nity for approximately 250 college and university 
faculty to spend 10 weeks at a NASA laboratory 
center conducting research on p oblems of mutu- 
al interest to NASA and tiie fellows. The pro- 
gram is designed to further the professional 
knowledge of the participating faculty; stimulate 
an exchange of ideas between participants and 
NASA; and enrich the research and teaching 
activities of the participants' home institution. 
Traditionally, about half the participants repre- 
sent the sciences and half represent various engi- 
ne ering disciplines. This program has successfully 
increased the capability of faculty to pursue stud- 
ies in space and aeronautical sciences; nearly 
40% of its participants go on to receive highly 
competitive NASA research grants within three 
years of their tenure. 
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Department of Energy 

The Undergraduate Faculty Development 
Program ($2.4 million) 

This program supports summer or academic year 
appointments, including sabbatical appointments, 
to enable faculty to participate in research at a 
Department of Energy fLcility. Faculty may par- 
ticipate with home campus students in team 
research projects at a number of Department of 
Energy laboratories or conduct instructional ses- 
sions and experiments with their students. 

In addition, the program funds supplemental 
activities designed to complement and support 
special training needs and curriculum reinforce- 
ment in energy and related fields. These include 
one to four-week institut ' on energy technology, 
environmental impacts, conservation and other 
related subjects; two to three-day workshops on 
special topics closel} tied to laboratory research 
programs; and conferences on a broad range of 
topics associated with energy and developing 
technology. 

As a result of this program, 80% of the partici- 
pants translate their experiences into changes in 
course curriculum, lecture topics, or course offer- 
ings, and 90% encourage their students to apply 
for Department of Energy laboratory research 
appointments. The FY 1992 funding level is 
expected to result in a 30% increase in the num- 
ber of participants, with a special emphasis on 
increasing the number female and minority par- 
ticipants. 

Environmental Protection Agency 

Research Support at Minority Institutions 
($1.2 million) 



Thi& program has two general components: the 
Research Assistantship Program for Faculty and 
support for one or two Hazardous Substances 
Research Centers at Historically Black Colleges 
and Universities. The Faculty Assistantship pro- 
gram helps develop the teaching and research 
capabilities of faculty, which in turn strengthens 
academic departments. More competitive depart- 
ments lead to higher quality instructional and 
research opportunities for undergraduates. This 
program supported about 15 faailty in FY 1991. 
The agency plans to expand this to a $1.2 million 
program in FY 1992. 

Department cf the Interior 

The Undergraduate Faculty Development 
Program ($1.4 million) 

Through the U.S. Geological Survey, the 
Department of the Interior provides opportuni- 
ties for faculty members work on research or 
investigative studies relating to the analysis of 
surface and ground water quality in the United 
States. Assignments provide scientists and 
researchers with enhanced personal knowledge 
and skills in hydrology for immediate application 
in the classroom. Improved understanding of this 
field by faculty leads to greater student learning 
and interest in hydroiogy-based careers. 
Approximately 100facul^y members will partici- 
pate in the program in FY 1992. 

FY 1992 PRIORITY #7: STUDENT SUPPORT AND 
OPPORTUNITIES 

Recognizing the problems associated with a 
decline in student interest in science, mathemat- 
ics and engineering and the historically low par- 
ticipation of women, minorities and the disabled, 
the undergraduate action strategy offers a broad 
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BUDGET IN BRIEF: PRI0Rin*7: 
STUDENT SUPPORT AND OPPORTUNTTIES 

PROGRAM TOTAL: $230.27 MiUion 

FY 9M2 INCREASE: $26.67 MiUionl^ 13% 

two-year PROGRAMS: $8.44 MiUion 
FOVR'YEAR PROGRAMS. $221.83 MiUion 



base of student support and opportunity pro- 
grams. They range from scholarships to coopera- 
tive education to student research experiences. In 
fact, student support and opportunity programs 
constitute the largest share of Federal spending 
on science, mathematics and engineering educa- 
tion and human resources at the undergraduate 
level. 

All CEHR agencies have made significant finan- 
cial investments in student support and opportu- 
nity programs. Student support and opportunities 
programs have one or more of the following 
objectives: 

ATTRACTION: Those that arouse the interest of 
students and encourage them to pursue studies 
and careers in science, mathematics and engi- 
neering: 

RETENTION: Those that, through different sup- 
port mechanisms, assist students in translating 
their study efforts in science, mathematics and 
engineering into a bachelor's degree; and 

BRIDGE: Those that assist and encourage stu- 
dents with a bachelor's degree in science, mathe- 
matics or engineering to continue their studies 
toward masters, doctorate or other advanced 
degrees. 

By far the largest player in student support and 
opportunity programs is the Department of 
Defense, followed by the Department of Health 
and Human Services and the National Science 
Foundation. Together these three agencies 
account for over $188 million in program 
support. 



Department of Defense 

Reserve Officer Training Corps (ROTC) ($100.5 
million) 

This program provides direct tupport for under- 
graduate students majoring in rcience, mathe- 
matics and engineering. After leceiving their 
undergraduate degree, students are required to 
serve four years of active military duty or service 
in the Reserves. This program is particularly ben- 
eficial in assistmg students wUti high abilities but 
limited financial resources. Scholarships awarded 
to science, mathematics and engineering majors 
represent approximately 60% of the total $168 
million ROTC scholarship program. In 1990 
about 13,000 scholarships were awarded to sci- 
ence, mathematics and engineering majors at 
approximately 800 universities. Scholarships sup- 
port tuition, books, fees and a $100 per month 
stipend during the school year. 

Department of Health and Human Services 

Minority Access t^ Research Careers 
($15 million) 

The goal of this program is to expand and 
strengthen undergraduate education in the !ife 
sciences and promote related careers. This f,oal is 
accomplished through a variety of activities that 
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recruit talented undergraduate students by pro- 
viding direct financial support in the form of 
grants, traineeships and awards to individuals and 
institutions. These awards are used to: 

• support undergraduate students puisuing life 
science careers; 

• enhance science faculty preparation; and 

• increase the number and quality of 
research experiences available to students. 

Under this program, highly qualified minority 
institutions receive support to provide science 
courses and research training for honors students 
in their third or fourth year of college. Eligible 
students are selected on the basis of their aca- 
demic achievements and th.->ir commitment to 
obtaining a dcctoi A degree in an area of biomed- 
ical science. Grants cover tuition, fees and a 
stipend of $6,500 a year. 



Most students participate in one summer 
research project at a major research institution. 
This off-campus research experience is a valuable 
part of the program, since it enables students to 
broaden their research activities, co-author scien- 
tific papers, and present their work at scientific 
meetings. The program also allows students to 
df monstrate their competence to institutions that 
m^y then invite them to pursue graduate studies. 
This program has been so successful that it 
served as a model for the National Science 
Foundation's Research Careers for Minority 
Scholars Program, which funds similar projects 
for many fields of science, mathematics and engi- 
neering. 
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PROGRAM AT WORK 



Department of Health and Human Services 

Minority Access to Research Careers: 
Undergraduate Scholars Program 

One of the most outstanding MARC Scholars 
Projects was initiated in 1977 at Jackson State 
University, Mississippi. The goal of the project, as 
with other MARC Scholars projects, is to engage 
talented minority undergraduate students in 
research and prepare them for graduate studies 
in biomedical research. 

The progrrm covers two academic years and two 
summers. The Jackson State program, in addition 
to arranging a special honors course sequence, 
includes courses in the use of research instru- 
mentation and computers, special seminars, and 
mathematics and communication skilis course 
segments. Each scholar p ^rticipates extensively in 
ongoing research projects at the university am! 



Department of En^ rgy 

Research Partnerships Programs 
($6.5 million) 

The Research Partnership Programs provide 
undergraduate junior and senior science and 
engineering students with summer research 
opportunities ?t over 20 Department of Energy 
facilities. Students are carefully paired with a lab- 
orator*' scientist and participate as team mem- 
bers in an ongoing research project. In some 
cases, projects also involve the participation of 
their university faculty. 



spends two 10-week summer segments at other 
outstanding research institutions where national- 
ly recognized research in the scholar's area of 
interest is being performed. Financial support is 
ensured for all scholars upon completion of the 
Bachelor's degree and acceptance by giaduate 
schools. 

In addition to receiving an annual stipend and 
full payment of tuition, the scholars receive a 
travel allowance of $700 for attendance at nation- 
al scientific meetings and conferences. 

The fact that 90% of all scholars have gone on to 
attend graduate school, with nearly 60% pursuing 
Ph.D.s, demonstrates the overwhelming success 
of the Jackson State University MARC program. 
Prior to the initiation of the MARC program, less 
than one-quarter of similar students pursued a 
Ph.D. 



A national competitive program also provides 
juniors and seniors with a full semester at one of 
six Department of Energy laboratories, where 
they participate in research at the cutting edge of 
science, receive training in the operation of state- 
of-the-art equipment, and receive instruction m 
their chosen fields of study. 

These experiences give students meaningful 
opportunities to use the knowledge from their 
university training in research. They also encour- 
age students to continue their education through 
graduate school. In fact, over 40% of past pro- 
gram participants have received or expect to 
receive a Ph.D. in science, mathematics or 
engineering. 
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Department of Education 

The National Science Scholars P»*ograTn 
($10 million) 

The National Science Scholars program, one of 
President Bush's original Educational Excellence 
Act initiatives begun in 19S1, will encourage 
achievement in the sciences by providing scholar- 
ships to graduating high school students who 
have excelled in the sciences, mathematics and 
engineering. Each State will nominate at least 
four individuals from each Congressional district 
in the State. Selection is to be based on National 
Science Foundation-developed criteria. 
Nominations are to be submitted to the 
President, who will select two students fron^ each 
Congressional district after consulting with the 
Secretary of Education and the Director of NSF. 

Scholarships will be given directly to the institu- 
tions that the scholars will attend and will be 
available for between four and five years, provid- 
ing up to $5,000 per year for the support of edu- 
cational t senses. 

To receive a scholarship, the student must have 
demonstrated outstanding academic achievement 
in high school in the sciences, mathematics or 
engineering, and have been accepted as a full- 
time major in science, mathematics and engineer- 
ing. A student must maintain a high level of aca- 
demic achievement in one of the approved 
majors as a full-time student in order to receive 
additional scholarship)s. 



Departments of Commerce, Interior, and 
Defense and the Environmental Protection 
Agency 

Federal Cooperative Education Programs 

Four Federal science mission agencies have 
cooperative education, or co-op, programs: 
the Departments of Commerce, Interior, and 
Defense and the Environmental Protection 
Agency. 

The Environmental Protectior^ Agency has coop- 
erative education agreements with 64 college;, 
and universities, including many with predomi- 
nantly minority enrollments. As part of their 
degree programs, up to 200 students per year 
work at FPA, primarily in regional offices and 
laboratories. In addition to contributing to the 
educational progress of participating students, 
the Co-op program is an integral part of EPA's 
strategy to attract the best science and engineer- 
ing students. 

The Department of Commerce runs a similar 
program through the National Institutes of 
Standards and Technology (NIST). Here, the Co- 
op program offers employment to college stu- 
dents through formal work-study arrangements 
between NIST and participating academic institu- 
tions. The program also offers a part-time 
employment option for students who wish to pur- 
sue their studies on a part-time basis and earn an 
income at the same time. 

The Department of the Interior's effort is a pro- 
gressive, career-related student employment pro- 
gram that aims to prepaid students, through edu- 
cation and work eitperience, to qualify for 
employment with the Fish and Wildlife Sei Ace in 
a variety of science-related positions. It also pro- 
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vides students with guidance and support to seek 
advanced educational degrees in the biological 
sciences. The Service's goal for FY 1992 is to 
increase overall student participation by 15%. 

The Department of Defense runs a cluster of 
career development programs. Their purpose is 
to encourage interest in science and engineering 
careers and to provide mechanisms that bridge 
the transition from undergraduate study to grad- 
uate education programs or \/ork. Special 
e.nphasis is placed on reaching underrepresented 
groups, including minorities, women and the dis- 
abled. The progrp-ns offer internships and co-op 
programs in Department of Defense laboratories 
and excepted service for students. Approximately 
8,800 students will be reached by these programs 
in FY 1992. 

ADDITIONAL FY 1992 PROGRAM CATEGORY: 
COMPREHENSIVE AND SYSTEMIC REFORM 

The final part of the undergraduate portfolio 
involves programs that are multifaceted: they 
may address curricula reform, faculty enhance- 
ment, laboratory improvement, student opportu- 
nities, or all of these. These programs either 
strive to accomplish multiple goals in a single 
institution (comprehensive) or to bring together 
various entities to achieve one or two fundamen- 
tal objectives, sometimes across institutions, 
sometimes across educational levels (systemic 
reform). 

While comprehensive programs have been a part 
of the Federal effort for some time, systemic 
reform programs represent a new direction. 
These programs are meant to spark new thinking 
and inject vitality into approaches that have 
sometimes grown rigid over time. They are meant 
to galvanize action and complement the more 



• » ** 



traditional programs described above and help 
the Nation move forward with a sense of urgency 
and resolve. 

Although comprehensive and systemic reform 
has not been designated a CEHR priority for FY 
1992, these p lOgrams are an important part of 
the Federal effort to iir.prove undergraduate 
education. 



BUDGET IN IIRIEF: 

COMPREHmmAHD SYSTEMIC REFORM 

PROGRAM TOTAL: $47.65 MilUon 

FY 9M2 INCREASE: $10J9 MiUionl'^27.2% 

TWO-YEAR PROGRAMS: $ L98 Million 
FOUR-YEAR PROGRAM: $45.67 MiUion 



National Science Foundation 

Alliances for Minority Participation 
($10 million) 

This program is designed to effect permanent, 
fundamental changes to remedy the underrepre- 
sentation of minorities in science and engineer- 
ing. Focused on the undergraduate level, this 
program promotes the creation of regional 
alliances of K-12 school districts, community or 
other two-year colleges, four-year colleges, 
universities and local businesses and industries. 



NSF's funding will support the design and imple- 
mentation of Innovative strategies to enhance the 
quality of science, mathematics and engineering 
instruction and to attract and retain undergradu- 
ate minority students in science and engineering 
undergraduate majors. To do this the project will: 
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• Establish partnerships among colleges and 
universities, school systems, Federal, State and 
local government agencies, major national 
science and engineering laboratories and 
centers, industry, private foundations, and 
science, mathematics aiid professional 
organizations. 

• Develop an infrastructure and management 
plan that will ensure a long-term continuation 
of the program beyond the term of 
Foundation financial support. 

• Develop specific evaluation plans and 
procedures for assessing quantitative and 
qualitative changes resulting from the project. 

Although most activities will focus on the under- 
graduate level, the program will also address 
minority student participation in at least one 
other critical transition point along the science, 
mathematics and engineering pipeline (high 
school to college; two-year college to four-year; 
undergraduate to graduate school). Alliances 
must be based ,i sound and successful under- 
standing of programmatic approaches, mus' be 
cost effective, and must involve students in facul- 
ty research. 

In FY 1992, up to 10 awards of $1 million each 
are planned. The ultimate goal of the program is 
to ensure that 50,000 bachelor's degrees and 
2,000 Ph.D.s are earned by underrepresented 
minorities each year. 

Department of Energy 

Laboratory Alliances with Historically Black 
Colleges and Universities ($3 million) 

This program supports formal alliances between 



Department of Energy National Laboratories 
and participating Historically Black Colleges and 
Universities (HBCUs). These alliances provide 
comprehensive and long-term technical assis- 
tance to upgrade the teaching and research capa- 
bilities of the HBCUs and to attract and retain 
additional minority students in scientific and 
technical careers. 

Activities include faculty summer, sabbatical and 
collaborative research opportunities at a 
Department of Energy facility, student research 
participation, visiting scientist programs, academ- 
ic support systems for minorit>' students, semi- 
nars, assistance in development of new courses, 
and equipment loans. Examples of alliances sup- 
ported by this program include the Lawrence 
Berkeley Laboratory partnership with Jackson 
State University; and the partnership between 
Sandia, Los Alamos and Oak Ridge National 
Laboratories and North Carolina A&T State 
University, New Mexico Highlands University 
and the Mendez Education Foundation in Puerto 
Rico. Other alliances are under development. 

The development of close research and education 
partnerships between the Laboratories aiid 
HBCUs will have significant impacts on the capa- 
bilities of the HBCUs to participate in frontier 
research and related education programs. 



FUTURE ISSUES IN UNDERGRADUATE 
EDUCATION / 



CURRICULA COST-tFFECnVENESS: 

When course curricula go largely unchanged for 
decades, the result is a costly and time consuming 
effort to return them to the current state of scien- 
tific research and development. The more cost- 
effect;ye approach is to insure that curricula 
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improvement is not a periodic activityt but a cx)n- 
tinual process; that it does not fall behL:d, but 
moves concurrently with science. Througl the 
Undergraduate Program Plan the Federal 
Government has begun to recognize its share. 
But in order to succeed in this strategy, all 
members of the educational community take 
active roles. 

DEGREE EFFICIENCl': For evt.y student that 
is reached by Federal undergraduate programs, 
many more are lost. Programs that use strategies 
known to produce a *high yield' of degrees rela- 
tive to their cost will be pursued with increased 
vigor. To do this will requir*; more emphasis on 
the evaluation of the effectiveness of various pro- 
gram strategies. 

PARTICIPA'nON OF UNDERREPRESEN^rED 
GROUPS: The recruitment and retention of 
women, minorities and persons with disabilities 
in science, mathematics and engineering majors 
must be continued until an acceptable level of 
participation is reached. Programs with this 
objective will receive continued and sustained 
support. Due to their high minority enrollments, 
community and junior colleges represent one 
possible avenue toward achieving this goal 



LABORATORY TECHNOLOGIES: Emphasis 
will l/e placed on the comprehensive impiuve- 
ment of laboratory settings through the introduc- 
tion of new research technologies. An exciting 
future possibility is the introduction of coh^puters 
that simulate research experimentation. When 
reseaxch equipment is too costly, computer sirr.u- 
lations can be substituted, achieving desirable 
results at a fraction of the cost. Cornputen; can 
bring state-of-the-art experimentation to the 
classroom, for institutions that can afford to buy 
expensive research equipment ajad for Ihose that 
cannot. These technologies will not and should 
not serve as a replacement for ':iCtual laboratory 
research experiences, but can certainly .serve to 
augment them. 
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The contribution of graduate training to develop- 
ing productive :*esearchers and advancing science 
is widely recognized e*: essential to the country's 
scientific, strategic and economic growth. 
Continued progress is ensured only if adequate 
numbers of well-trained individuals pursue 
careers in scientific research. 



GRADUATE CONCERN^ 



The Nation's graduate education system is not 
producing adequate numbers of scientists, engi- 
neers and technicians to cany out current levels 
of operation, let a!one meet new scientific and 
economic challenges. Increases in graduate sci- 
ence and engineering enrollments in doctorate- 
granting universities slov/ed from a 2% average 
annual rate from 1980 to 1987, to a 1% rate from 
1987 to 1988. In the life sciences, a decline in 
1986 baccalaureate awards (Science & 
Engineering Indicators, 1989, the National 
Science Foundation) further threatens the out- 
look for graduate enrollments and for an ade- 
quate supply o^" future researchers in this field. 



.hr T992 BUDGET HIGHLIGHTS f| ; 



The FY 1992 graduate training programs of the 
agencies participating on the FCCSET-CEHR 
offer the opportunity to ensure that adequate 
numbers of well-trained individualf- pursue 
careers in scientific research and achieve the 
highest levels of expertise in their fields. 

Graduate tdacation accounts for 41% of all 
money the Federal government spends on sci- 
ence education. At $802.79 million requested for 
FY 19^2, graduate education receives the lar^.est 
share of Federal funds for science education. 



In addition, the Federal government is the largest 
single source of graduate science education fund- 
ing. Graduate education is the traditional focus 
of mission-oriented agencies, and Federal money 
is often the only source of funds for direct stu- 
dent support in specialized fields such as nuclear 
engineering and human genome research. 
Mission-oriented Federal agencies — including 
the Department of Healtn and Human Services 
(DHHS), the department of Defense (DOD), 
the Department of Energy (DOE), and the 
National Aeronautics and Space Administration 
(NASA)— provide 88% of all Federal graduate 
funding (Figure 27). Gradu .te training is an inte- 
gral part of their stated, congressionally approved 
missions and is considered necessary part of the 
national science education effort. 

In FY 1990 graduate funding was $738.5 million. 
It reached $784 million in FY 1991, with $802.79 
million lequested for FY 1992. 

Figure 27 

Graduate FY 1992 Request by Agency 
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On the ^CCSFT-CEHR matrix, graduate educa- 
tion is broker, into five basic categories: predoc- 
toral traineeships, postdoctoral traineeships, pre- 
doctoral fellowships, postdoctoral fellowships and 
"other" programs. 
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h bwships are awards to individuals to pursue 
supervised pre- and postdoctoral research train- 
ing in specified areas of scientific inquiry. 
Traineeships are awards to institutions to support 
individuals selected by the institution to partici- 
pate in pre- and postdoctoral research training. 

As shown in Figure 28, traineeships make up the 
larj^est ponion of graduate education funding, 
with fellowsh ps a dose second. The largest por- 
tion of the "other*' category— about $203.7 mil- 
lion — is devoted to Department of Defense stu- 
dent support ar^d tuition waiver programs for mil- 
itary and civilian personnel pursuing advanced 
degrees in science ^ * engineering. The remain- 
ing $87 million, is spread across a variety of pro- 
grams, ranging from the DHHS Minority 
Biomedical Research Supplement and 
Intramural Appointments to National Science 
Foundation cross-directorate programs — those 
funded out of an NSF Research Directorate but 
focusing on science education. 

Figure 28 

Graduate FY 1992 Request by Program 
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As part of the overall National Education Goals 
effort, a new relationship is evolving between the 
elementary and secondary education con 
ties and the college and university science coir- 
munities. The scientific community and its grad- 



uate faculties and research '^rentices are begin- 
ning to assume a leadership role in forging 
alliances with the ^. ecolltge education communi- 
ty. 5 ral of the mission agencies are encourag- 
ing '.hcse relationships through mentor and 
apprentice programs with junior and senior high 
schools. 

Figure 29 

Graduate FY 1990*1992 Growth by Program 
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The FCCSfiT priorities target precollege educa- 
tion because this is where major refo) n ^nd 
improvement arc needed. However, graduate 
education, which has been a major Federal 
responsibility for many years and continues to be 
an essential priority of the mission agencie: , has 
proved highly successful in producing quality 
researcii scientists. Suppoit of such education is 
vitally important to ensuring the /low of talented, 
we'il-trained individuals uito scientific careers. 



FV 1992 program H16HUGHTS 



□ 



Following are summaries of some n^ajt • gradnafr 
programs making n difference in science, engi- 
neering and technical education. The progiai^^s 
include pre- and postdoctoral fellowships and 
pre- ^nd postdoctoral traineeships supported by 
the four FCCSET r *ssion-orif^nted agencies- - 
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the Department of Health and Human Services, 
the Department of Defense, the Department of 
Energy and the National Aeronautics and Space 
Administration. Though not a mission agency, 
the National Science Foundation has a substan- 
tial investment in graduate education and is 
included here. 

Other agencies, whose graduate funding repre- 
sents 3% or $25.5 million of total Federal gradu- 
ate funding, are the Department of Commerce, 
the Department of Interior, the Environmental 
Protection Agency and the Department of 
Agriculture. Descriptions of some of their major 
programs also follow. 

DEPARTMENT OF HEALTH AND HUMAN 
SERVICES 

The National Research Service Awards - 
Pre- and Postdoctoral Traineeships and 
Fellowships ($345 miilion) 

The primary emphasis in DHHS science educa- 
tion programs has been support for graduate 
training for the next generation of biomc dical 
and behavioral scientists. These urograms have 
been highly successf»'l, and in fact, many of the 
new disciplines in biomedical sciences today, e.g., 
biotechnology, human genome research and the 
neurosciences, were nurtured by the research 
training programs of the National Institutes of 
Health (NIH) and the Alcohol, Drug Abuse, and 
Mental Health Administration (ADAMHA). 
Such training has been an integral par; of the 
DHHS missic for over 40 years, and is a stated 
rc uirement in section 487 of the Public Health 
Service Act, 

The National Research Service Award (NRSA) 
program, established in 1974, was mandated by 



Congress to codify the requirement for the sup- 
port of biomedical and behavioral research train- 
ing. It provides both institutional training grants 
and individual fellowship awards to help support 
students as they pursue research training. The 
NRSA is the largest DHHS program and 
accounts for »2% of the Department's graduate 
education expenditure. 

Within the NRSA program, special efforts are 
made to recruit women and minorities; every 
applicant must have an acceptable plan for 
recruitment of such trainees before the applica- 
tion will be accepted for review. Also, some spe- 
cial NRSA programs focus on minorities, such as 
the ADAMHA Minority Fellowship Program and 
the NIH and ADAMHA graduate Minority 
Access to Research Careers (MARC) program. 

Other Graduate Research Training and 
Enhancement Programs 

In addition to the NRSA, DHHS has a number of 
programs devoted to increasing the number and 
enhancing, the exp^^rtise of research scientists. A 
range of awards S'^'k to improve the research 
capabilities of those in the life sciences pipeline 
and workforce, with emphasis on recruiting and 
supporting minorities. Intramural 
Appointments make up ahnost 6% of the DHHS 
graduate training budget. These awards and 
appointments bring smdents into Public Health 
Service intramural laboratories for training in 
research methodologies. The Minority 
Biomedical Research Support program accounts 
for about $14 million (or 30% of the DHHS grad- 
uate education budget) and provides supple- 
ments to support training of minority students fo. 
research careers. The C'=^nter for Disease 
Control Training Grant Program for 
Occupational Health and Safety Research 
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Training is funded <tt about $10 million (or 2% of 
the DHHS graduate education budget) and sup- 
ports the development of occupational safety and 
health expertise. 

DHHS estimates that about 14,000 graduate 
awards will be made in FY 1992. More than $423 
million has been requested for graduate educa- 
tion in 1992, about 90% of the total DHHS effort 
in science education. 

DEPARTMENT OF DEFENSE 

Predoctoral Fellowships and Traineeships, 
Postdoctoral Fellowships 
($31.1 million) 

DOD has a vailety of fellowship and traineeship 
programs that support graduate and postdoctoral 
education. Agencies that administer these pro- 
grams are the Army Research Office, the Office 
of Naval Research, the Air Force Office of 
Scientific Research, the Defense Advanced 
Research Projects Agency, and the Office of the 
Secretary of Defense. Programs also exist for 
military personnel pursuing advanced degrees 3t 
the Naval Postgraduate School and the Air Force 
Institute of Technology, military personnel pur- 
suing advanced degrees at civilian colleges and 
universities, and civilian personnel pursuing post- 
graduate education in science and engineering. 
Support includes DOD fellowships, traineeships, 
postdoctoral associateships and support provided 
under military and Federal civilian education 
training programs. By the end o'^FY 1991, about 
3,530 stU(!ents will receive full-time srpport for 
graduate studies, and 360 will receive support fo'' 
postdoctoral studies. Another 20,000 will partici- 
pate in part-time graduate education p'"Ograms. 



Graduate Schools 

T DD Military Postgraduate Schools pro- 
gram operates the science and engineering 
departments at the U.S. Naval Postgraduate 
(NPG) School and the Air Force Institute of 
Technology (AFIT). Both institutions award 
master's and doctoral degrees in science and 
engineering disciplines important to DOD, par- 
ticularly in specialties seldom offered by civilian 
universities. ,\FIT provides administrative sup- 
port for military personnel who attend civhian 
universities and establishes criteria for trai ^fer- 
ring credits among cooperating universities. 
Science and engineering majors represer.^ about 
67% of NPG students and 40% of AFIT students. 
The program will allow 1,800 students to pursue 
full-time science and engineering graduate edu- 
cation in FY 1992. 

NATIONAL SCIENCE FOUNDATION 

Predoctoral FeUowships ($5L5 million) 

The NSF Graduate and Mmority Graduate 
Fellowship Programs are designed to enhance the 
Nation's research base by giving students, includ- 
ing minorities, a chance to work toward master's 
and doctoral degrees in mathematics, physics, 
biology, engineering, social sciences and the his- 
tory and philosophy of science. Awards also sup- 
port study toward a research-based Ph.D. in sci- 
ence education. Fellowships are awarded for 
three years, to be used over a maximum of five 
years. Since th*: program's inception, NSF has 
awarded more than 25,000 fellowships. In FY 
1992 about 1,100 fellowship awards will be made. 
In FY 1992 this program represents nearly one- 
quarter of the overall NSF graduate education 
effort. 



DEPARTMENT OF ENERGY 

Graduate Study ($1.66 million) 

The DOE Research Experiences program pro- 
vides opportunities for first- or second-year grad- 
uate students to conduct research at a DOE facil- 
ity and to use DOE facilities and instruments for 
short-term researcri (a few days to several weeks). 
In addition, full-time graduate student^; enrolled 
in accredited universities are eligible to receive 
appointments of up to one year, renewable to a 
maximum of three years for tue Ph.D., to carry 
out thesis research in residence . .t 2 DOE facility. 
In FY 1992 the number of participants will 
increase by 30% t j about 350. 

Predoctoral and Postdoctoral R Mowships 
($20 raillion) 

DOE Predoctoral and Postdoctoral Fellowships 
support advanced study in nuclear energy, fusion 
research, high energy physics, high performance 
computing, human ge.iome research, global cli- 
mate research, ba'^'j energy sciences, environ- 
mental restoration, civilian radioac^Ve waste 
management, medical physics, computational sci- 
ences and engineering, among other specialized 
fields. Fellowship recipients study at universities 
or conduct postdoctoral research at DOE 
National Laboratories or industrial labs conduct- 
ing DOE-sponsored research. DOE nas support- 
ed such research fellowships since 1977. 

NATIONAL AERONAUTICS AND SPACE 
ADMINISTRATION 

Predoctoral Fellowships ($13.8 million) 

NASA'- National Space Grant College and 
FelL A^ship Program aims to f'icrease the under- 



standing, assessment, development and use of 
space resources by developing a network of uni- 
versities with interests and capabilities in aero- 
nautics, space and related fields. The program 
also seeks to encourage cooperation among uni- 
versitieSv aerospace industries and State and local 
governments; encourage interdisciplinary train- 
ing, research and public service programs related 
to aerospace; recruit professionals, especially 
women and underrepresented minorities, for 
careers in aerospace scitrres, technology and 
allied fields; and strengthen science, math and 
technology education Trom the elementary 
through university levels. The program desig- 
nates Space Grant Colleges and consortia that 
will provide leadership for a national network cf 
universities and colleges, and also awards support 
programs and Space Grant fellowships. It is 
designed to promote institutional cooperation 
and extend capabilities rather than directly sup- 
port technical research. More than 100 universi- 
ties are ..wolved in space-related research, educa- 
tion and public service programs. 

NASA's Graduate Student Researchers Program 
provides graduate fellowships nationwide to post- 
baccalaureate U.S. citizen^ to conduct thesis 
research at a NASA center or carry out a pro- 
gram of study or research at their home institu- 
tions. This program supports about 400 students 
each year at $22,000 each (stipend $16,000; uni- 
versity and student allowance $6,000). 

Postdoctoral Fellowships ($9.1 miUion) 

NASA's Resident Research Associateships 
Program, managed by the National Research 
Council, gives postdoctoral scientists and engi- 
neers the opportun^^/ to perform research at a 
NASA field center. Regular one-year research 
associateships go to those who have held a doc- 
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torate for fewer than five years. Senior research 
associateships, awarded for one year, go to those 
who have held a doctorate for more than five 
year i. About 245 awards are made annually. 

CYHER AGENCIES 

Department of Commerce 

Two divisions within the Department of 
Commerce offer graduate education programs: 
the National Oceanic and Atmospheric 
Administration (NOAA) and the National 
Institute of Standards and Technology (NIST). 
NOAA programs include Graduate Cooperative 
Research programs; Graduate Predoctoral 
Fellowships-Affirmative Action Programs; and 
Graduate Curriculum and Materials 
Development-Predoctoral Fellowships. 

NIST programs include Graduate Postdoctoral 
Fellowships; Predoctoral Fellowships; and the 
Graduate Student-Q Program, which offers 
employment to predoctoral graduate students 
outside NISTs organized fellowships. 
Highlighted for FY 1992 is the Postdoctoral 
Fellowship program administered in cooperation 
with the National Academy of Sciences National 
Research Council; a 10% increase is requested 
for this program. 

Department of Interiok' 

The Bureau . f Im^'an Affairs. Office of Indian 
Education Program, cruppoits a contract to pro- 
vide administrative and financial help and stu- 
dent support services to American Inuian and 
Alaskan Native graduate students. 

U.S. Geological Survey Graduate Fellowships 
provide opportunities for graduate students and 



recent doctoral degree recipients to conduct 
research or investigative studies relating to analy- 
sis of the quality and quantity of U.S. surface and 
ground waters. More than 150 graduate students 
will participate in the program in FY 1992. 

The Fish and Wildlife Service, Office of Training 
and Education, supports the Graduate 
Cooperative Research Program to help educate 
natural research biologists in fisheries, wildlife 
and related disciplines for employment as 
researchers and managers of fish and wildlife 
resources. This program is slated for a 8% 
increase in FY 1992. 

Environmental Protection >^ency 

Environmental Protection Agency (EPA) 
Predoctoral Fellowships and Traineeships 
encourage si^^dents attending minority institu- 
tions to pursue careerc in environmental research 
by offering advanced training in the environmen- 
tal sciences, biological sciences, physical sciences, 
computer sciences, engineering and mathematics. 
EPA also offers a Postdoctoral Fellowships pro- 
gram wiiich is administered by the American 
Association for the Advancement of Science. 

Department of Agriculture 

The U.S. Department of Agriculture (USD A) 
National Needs Graduate Training Grants 
Program is the only Federal program vMrected at 
developing food and agricultural scientific and 
professional expertise. Tlie program supports 
colleges and universities with nationally lecog- 
nized teaching and research capabilities in the 
food and agricultural sciences: especially in 
water science; food, forest products and agribusi- 
ness marketing; plant and animal L.otechnology; 
food science and human nutriiion; and biopro- 



cessing or food and agricultural engineering. In 
FY 1992 the program is a priority, with a 14% 
increase. 

The Postdoctoral Research Associates Program, 
administered by the Agricultural Research 
Service, gives new Ph.D.s the chance to receive 
advanced training and experience in the public 
sector and conduct critical basic research with 
prominent scientists in their fields. In FY 1992 
the program will support 320 to 350 postdoctoral 
research associates. 
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"American agriculture is being 
challenged as never before to 
operate in a way that is both 
internationally competitive and 
environmentally sensitive. Our 
success is dependent on the 
people whose ingenuity and 
creativity will be the foundation 
of the agricultural expert;. 3 of 
the future. The bJDA's concern 
for human resource issues is 
reflected in the continuing 
sponsorship of programs designed 
to strengthen science education at 
all levels." 

Charles E. Hess 
Assistant Secretary for 
Science and Education 
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MISSION AND STRUCTURE 

The birth of the Department of ^agriculture was 
one of three events that mark he Msy-July peri- 
od of 1862 as arguably the greatest epoch in the 
history of world agriculture. On May 15, Lincoln 
signed the act creating (he Department of 
Agriculture. That institution, which he called 
"the people's Department," has reached into 
every county and out to every farm and ranch. 
Working with farmers, agricultural industries and 
consumers, the Department of Agriculture has 
helped make American agriculture the most pro- 
ductive in the world and has helped give the 
American people the most varied and wholesome 
food supply from the smallest share of disposable 
income of any people in the world. 

On July 2, 1862, President Lincoln signed the 
Morrill Land-Grant College Act that established 
land-grant colleges in each State to educate the 
sons and daughters of farmers and merchants and 
which for the first time lifted agricultural training 
to the level of scientific endeavor and brought 
college training within reach of the youth of 
working families and "ordinary citizens." 

Much of the subsequent vigor of America, its ris- 
ing productivity on iarms and in industry, its 
enlightened ard educated consumers, its growing 
affluence, its beneficence in a hungry world, its 
strength, and its leadership among world nations 
are rooted in these developments. 

America's food and agricultural system is one of 
its greatest success stories. Including production, 
processing and marketing, the agriculture and 
forestry sectors account for more than 20% of the 
gross national product and employment in the 
United States. Everyone uses the products of the 
U.S. science-based food and agricultural industry. 



Tne need for more cost-efficient producHon and 
the demand for agricultural products will grc\^; in 
the years ahead as societal requirements tri food 
and fiber increase and as production res^/urces 
diminish. But these needs cannot be n^et without 
highly qualified scientirts and professionals work- 
ing to advance the frontiers of knowledge and 
technology. One of the most crucial variables in 
the food equation of the future is scientific and 
professional human capital. 

Therefore, education has long been a concern of 
the U.S. Department of Agriculture (USDA). 
The Department's education efforts have pro- 
duced scientists and professionals who have 
helped make Ameri :an agriculture the greatest in 
the world. Through the related function of coop- 
erative extension, USDA has also engaged in 
helping agricultural producers and the public 
become more competent in applying new tech- 
nologies and scientific knov/ledge. 

The Departn'ent's education mission is carried 
out in strong alliance with States, universities and 
the private sector. Recognizing the significance of 
this alliance, the Food and Agriculture Act of 
1977 designated USDA as the lead Federal agen- 
cy for higher education in the food and agricul- 
tural sciences. Through its Office of Higher 

TOTAL: $21,60 MILLION 
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HIGHLIGHT 



The FY )992 budget will enable USDA to offer a comprehensive and Integrated array of education initiatives aimed at 
|E RJ[C jassufing the Nation of an adequate supply of agriscience business prof es5?ionals for the 21 st century. 
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Education Programs, USDA has implemented 
that charge with a broad array of initiatives to 
link teaching, research and extension and 
improve the training of food ani agricultural sci- 
entists and professionals. Most of these efforts 
were informal until 1984, when the Department 
initiated the National Needs Graduate Training 
Grants Program to develop expertise in areas 
with scientific shortages. 

Vith modest support, the USDA programs have 
catalyzed substantial State and private sector sup- 
port and resulted in improved college and univer- 
sity curriculum and faculty, better career mfor- 
mation, and enhanced opportunities for hands-on 
experiences in science for American youth. These 



accomplishments have strengthened food anJ 
agricultural sciences education, but much more 
needs to be done to confront new challenges and 
achieve the National ^iducation Goals for math 
and science education emerging from the 
President's 1989 Education Summit. 

U.S. agriculture has entered an e-a characterized 
by global competitiveness, food distributicii 
inequities, environmental concerns, and promis- 
ing technologies. Grapplmg with these issues will 
require a reliable supply of food and agricultural 
scientists and professionals^ — a s upply that is 
unlikely to be forthcoming without prompt and 
bold intervention. Even today's food and agricul- 
tural system is threatened by shortages of quali- 
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fied scientists, e pincers, manager,, and technical 
specialists. Moreover, the higher education insti- 
tutions that graduate food and agricultural scien- 
tists and professionals are increasingly confront- 
ed with serious issues: 

• Colleges and universities are findin^^ it 
increasingly difficult to recruit students with 
strong science backgrounds into food and 
agricultural disciplines. 

• Enrollments have been declining precipitousl> 
at the baccalaureate and graduate levels and 
minority enrollments have remained minimal at 
all degree leveL. 

• The U.S. food and agricultural higher 
education system is facing numerous challenges 
to maintain state-of-the-art curricula, faculty 
and scientific instrumentation. 



The U.S. Department of Agriculture is autho- 
rized to provide the leadership, oversight and 
management necessary to assure that the Nation 
is provided with adequate supplies of high-quality 
food and fiber. In fulfilling its science and educa- 
tion mission, the Department supports and con- 
ducts a wide range of research, development, 
extension and education activities. The USDA 
Joint Council on Food and Agricultural Sciences 
was established by Congress almost a decade ago 
to encourage and coordinate research, extension 
and higher education activities in the food and 
agricultural sciences throughout the United 
States. Its members, who are from both the pub- 
lic and private sectors, represent producers, 
industry and State and Federal agencies and 
institutions. In its annual report to the Secretary 
and the Congress, the Joint Council has repeat- 
edly, over the past eight years, identified the 
development and nurturance of scientific 




State Agricultural Experiment Stations 



expertise as one of the top five national priorities 
for the food and agricultural science and edu- 
cation system. 




Sc anUsts are needed to discover ways to prodiice food in 
space. Depicted is a prototype moon farm for food production. 



Major responsibility for assuring that national 
food and agricultural research needs arj being 
met rests with the Department of Agriculture's 
research arm — the Agricultural Research Service 
(ARS). The mission of ARS is to plan, develop, 
^ and implement research designed to produce new 
knowledge and technologies required to assure 
the continuing vitality of the Nation's food and 
agriculture enterprise. As a Federal research 
agency, ARS operates 127 Federal laboratories 
and research centers, specializing in soil and 
water conservation, plant productivity, animal 
productivity, commodit> conversion and delivery, 
IfUman nutrition, and integratic- • systems. 
Federal scientists and professiona \n these lab- 
oratories and centers are an invaluable resource 
for science enrichment initiatives at the precol- 
lege and college levels. 



The more than 200 land-grant and other insti- 
tutions with food and agricultural sciences pro- 
grams enjoy a special relationship with USDA's 
Cooperative State Research Service (CSRS), This 
agency is responsible for advancing science and 
technology in support of agriculture, forestry, 
people and communities in partnership with the 
State Agricultural Experiment Strtion System, 
colleges, universities, and other research organ- 
izations. Thus, CSRS has abundant opportunities 
to link elementary and secondary students and 
teachers with ongoing science programs. Of 
paramount importance is the fact that CSRS is 
actively involved with a network of 15,000 univer- 
sity scientists and administers Fed'^ral support for 
research through which approximately 6,000 
graduate students receive assistantships. 

The world renowned extension system, a three- 
way partnership, includes the USDA Extension 
Service (ES), the Cooperative Extension Service 
in each State and territory at the land-grant uni- 
versities, and the local Extension office in virtual- 
ly all of the Nation's 3,150 counties. In addition 
to support from Federal, State, and local govern- 
ments, the extension system calls on the private 




Agrobot harvesting frutt designed by agricultural engineers at 
a State Agricultural Experiment Station. 
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sector as an active partner, with a record 
2.9 million volunteers contributing to technology 
transfer and information delivery programs. This 
unique stiucture is a highly effective mechanism 
for helping educators quickly address nationa) 
and local problems by delivering new knowledge 
and technology for immediate use by people. In 
fact, one in every four American families takes 
advantage of extension programs. 

Furthermore, the 4-H Youth Development pro- 
grams under USDA's Extension System offer 
unparalleled opportunities for kindling interest in 
math and science among American youth* 
Almost three million youth, ages 10 through 20, 
participate in 4-H school enrichment activities. 




Collection and transmittal of agricultura! Infoifmation moves 
into the satellite age. 



The Nctional Agricultura] Library (NAL), with a 
collection of almost two million volumes, is the 
largest agricultural library in the free world. It 
collects technical information on agriculture and 
related subjects from all over the world and 
makes it available with the use of computer 
databases to scientists, educators, and agricultur- 
al producers. The library is the coordinator and 
primary resource for a national network of State 



land-grant and field libraries. It serves as the U.S. 
center for the international agricultural informa- 
tion system. Key services provided by NAL 
include: 

• Specialized Information Centers in 13 subject 
areas which provide a wide range of customized 
services ranging from responding to reference 
requests and developing focused publications 
to coordinating ou,.reach activities and estab- 
lishing dissemination networks. 

• Agricola Database of 2.8 million agricultural 
literature citations, which is commercially 
available online or on compact disk. 

• Publications, including directories, bibliogra- 
phies, reference briefs and fact sheets, which 
provide the latest references and sources of 
information on key issues in agriculture are 
available through NAL. 

Many other USDA agencies have research and 
education programs. These include the Forest 
Service, Agricultural Cooperative Service^ 
Animal and Plant Health Inspection Service, 
Agricultural Marketing Service, Human 
Nutrition Ihformation Service, Office of 
International Cooperation and Development, 
Soil Conservation Service, and the National 
Agricultural Statistics Service. The different 
research and education programs of the 
Department are complementary and mutually 
supportive in providing new knowledge, technol- 
ogy and information on food, agriculture and 
forestry issues vital to producers, marketing 
firms, consumers and action agencies. The results 
of these efforts affect the total econo. jy of the 
United States and millions of consumers here 
and abi jad. 



For example, the Forest Service (FS) research 
program is responsible for developing scientific 
and technical knowledge to enhance th^ econom- 
ic and environmental values of America's 1.6 bil- 
lion acres of forest and associated langelands. 
Research is generally long range and high risk, 
covering a wide spectrum of biological, economic, 
engineering and social disciplines. Research is 
conducted through eight -egional forest and 
range experiment stations and the Forest 
Products Laboratory in Wisconsin. More than 
2,000 studies arc in progress. Approximately 80u 
scientists are stationed at 74 locations throughout 
the States, Puerto Rico, and the Pacific ira^* 
Islands. 

The Human Nutrition Information Service 
(HNIS) develops, through applied research, 
information required to improve public under- 
standing of the nutritive value of foods, the r nri- 
tional adequacy of food supplies and diets, and 
Ihe selection of nutritious and healthful diets. 
The Agency compiles food composition informa- 
tion, monitors food and nutrient consumption by 
U.S. households and mdividualc through national 
surveys, and develops materials and techniques to 
help Americans improve their nutrition and 
reduce risk of disease through better diets. 

The mission of the Office of International 
Cooperation and Development (OICD) is to 

coordinate and conduct the Departments inter- 
national programs in agriculture and related 
fields. International research and education pro- 
grams include scientific and technical exchanges, 
administration of collaborative research, repic- 
sentation of USDA and U.S. Government 
research and educational interest*^ in internation- 
al organizations, and training and facilitating pri 
vate sector involvement in agricultural develop- 
ment and cooperation. Programs are conducted 



cooperatively with other USDA and U.S^ 
Government agencies, universities and the pri- 
vate sector. 

The Economic Research Service (ERS) produces 
economic and other social science information as 
a service to the general public and to aid the 
Congress and the Executive Branch in develop- 
ing, adminisiering and evaluating agricultural and 
rural policies and programs. HRS monitors, ana- 
lyzes and forecasts U.S. and world agricultural 
production and demand for production 
resources, agricultural commodities and food and 
liber products. ERS also measures the costs of 
and returns to agricultaral production and mar- 
keiing; evaluates the economic performance of 
U.S. a'^ricultural production and marketing; and 
estimates the effects of government polices and 
progrtuns on farmers, rural residents and commu- 
nities, natural resources and the American public 
in general. In addition, ERS produces economic 
and other social science information about the 
organization and institutions of the U.S. and 
world agricultural production and marketing sys- 
tems, natura l resources and rural communities. 
This information is widely available to the gener- 
al public through research monographs, situation 
and outlook reports, professional and tiadc jour- 
nals, radio, television and newspapers. 

USDA*s strategy for improving math and science 
education in the Mation involves marshalling 
these various facilities and expertise to promote 
excellence in education through a broad range of 
initiatives. This commitment is reflected in the 
Department's FY 1992 budget request. 

AGENCY PRIORITIES 

In its FY 1992 budget, USDA is proposing an 
"education investment portfolio" with the goal of 
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educating a talented cadre of food and agricultur- 
al scientists and professionals. The portfolio 
includes increased support for three existing pro- 
grams. USDA's FY 1992 priorities track the pri- 
orities identified by ^ \HR. 

Many of the programs are at the undergraduate 
and graduate levels, where USDA has had 
notable experience and success. An important 
tb^^me of th\. strategy is the redoubled emphasis 
on full participation of students from underrepre- 
sen groups. Specifically, USDA is proposing 
to: 

• Enhance faculty preparation and student 
learning by maintaining support for the Higher 
Education Challenge Grants Vwfjxam. 

• Reform postsecondary curriculum by continu- 
ing the excellent work begun in FY 1990 
through the 1890 Institution Grants Capacity 
Building Program and increasing funds for the 
Higher Education Challenge Grants Prcgram. 

• Provide greater incentives and opportunities 
for students especially those from underrepre- 
sented groups, to pursue advanced training and 
careers la food and agricultural sciences. This 
will be accomplished by increasing funds for 
the National Needs Graouate Training Grants 
Program and the 1890 Institution Capacity 
Building Grants Program, as well as maintain- 
ing support for the Postdoctoral Research 
Associate Program. 

In addition, the FY 1992 priorities acknowledge 
the need to address the precollegc {eve', consis- 
tent with the National Education Goals for math 
and science. Specifically, the Department is sup- 
porting initiatives to: 



• Strengthen the higher education institutions 
that prepare precoliege teacners in food and 
agricultural sciences, especially minorit)' 
teachers. 

♦ Improve scientific literacy among students in 
grades K-12 and b?ost public awareness by 
increasing support for the Ag in the Classroom 
Program and sustaining support for th'* 
Research Apprenticeship Program and 4-H 
Youth Development's School Enrichment 
Program. 

llie remainde* of this chapter disci sv ' :hese ini- 
tiatives in detail. 




Scientist serves as national mto model for attracting women 
and minorities into agdcuKure. 
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ONGOING PROGRAMS 
Precollege 

Ag in the Classroom 

This is a grassroots progran? coordinated by 
USDA and administered by the Cooperative 
State Research Service. The program helps 
stuaents in grades K-12 gain a greater under- 
standing of the role of agriculture in the 
economy and society, as well as informing 
students about career opportunities in tht food 
and agricultural sciences. Each State develops 
its own program, in cooperation with farm 
organizations, agribusiness, education and 
government. The program, in existence since 
1981, reach ^ some 15,000 teachers per month. 
(Precollege Formal • $208,000) 

Research Apprenciceship Program 

This program provides summer employment in 
univ ^ity and Federal research laboratories for 
high school itaden^s with strong math and 
science aptitude. Since the 1980s the program 
has involved more than 8,000 students, one 
fourth of whom were supported on Federal 
funds. Tlie remaining students were supported 
on State and private funds leveraged by the 
Federal partner. Research apprentices, many of 
whom are minority and female students, 
interact with scientists and gain hands-on 
experience in exciting food and agricultural 
scientific developments. In addition, the 
program seeks to encourage students to attam 
college degrees in science. 
(Precollege Informal - $500,000) 

4-H Kouth Development's School Enrichment 
Program 

4-H complements the education students 
receive in formal K-12 classrooms by 



providing informal, experiential education in 
community settings. Extension staff and thou- 
sands of volunteer leaders provide hands-on 
learning through real experiences. Approx 
imately 54% of the students enrolled in 4-H— 
or about 2.8 million youth — participate ir. 
school enrichment. Programs may include in- 
school 4-H clubs, environments labs, or-j-day 
events, educational TV, programs in rehabilita- 
tion centers, national observances, and special 
interest groups. Many programs use innovative 
teaching methods and are run in cooperation 
with public schools. 
(Precollege - $42^ million) 

Teachers Research Fellowship Program 
Funded by ARS out of general overhead, this 
program provides summer employment in 
Federal research facilities for almost 200 junior 
and senior high school teachers. The objective 
is to broad'^n teachers' knowledge about food 
and agricultural research and to encourage 
teachers to inspire greater student interest in 
science. 

ARS Youth Enrichment Program 

Administered through ARS from general 
operating funds, this program annually 
provides hands-on science experiences for 
more than 100 high school students in the mid- 
Atlantic region alone who are interested in 
attending college and pursuing science careers. 
The program familiarizes students with career 
options and develops leadership skills through 
summer learning experiences. Students partici- 
pate in lectures, tours and career seminars. 



ERJC 
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Undergraduate 

1890 Institution Capacity Building Grants 
Program 

This program is administered through 
the Office of Higher Education Progranis of 
ihe Cooperative State Research Service and 
seeks to attract more minority students to food 
and agricultural sciences. The 1890 land-grant 
institutions and Tuskegee University, which a^e 
historically black institutions, receive ::ompetitive 
grants to strengthen their programs in food 
and agricultura? sciences in targeted areas and 
build linkages with each other and with other 
colleges and u Mversities. Programs are carried 
out in cooperation with USDA agencies and 
other non-Federal oartners and encourage 
dollar-for-dollar mi Ang, Funds are used for 
curriculum design and development, faculty 
preparation and enhancement, instruction 
delivery systems, student experiential learning 
opportunities, equipment, and student recruit- 
ment and retention. The program began in FY 
1990 during which 29 grants were made to 
launch capacity-building projects at each of the 
17 eligible institutions. 

(Undergraduate Comprehensive - $11 million) 

Higher Education Challenge Grants 
This program is also administered through tlie 
Office of Higher Education Programs of the 
Cooperative State Research Service and strives 
to aUc-uent the capacity of colleges and univer- 
sities ti produce scientists and agricultural 
professionals at the forefront of knowledge. 
Colleges and universities compete for grants to 
strengthen their teaching programs in the food 
and agricultural sciences. Funds may be used 
for curriculum development, faculty prepara- 
tion and enhancement, instruction delivery 
sj'stems and student experiential learning. 



Matching support from state or private funds is 
required. Projects must be cf regional or 
national significance; involve creative solutions 
to problems thai can serve as models; encourage 
better working relationships in the university 
science and education community and with 
the private sector; and/or produce benefits that 
will transcend USDA support. Twenty-fcur 
challenge grants were made in FY 1990, the 
first year of the program, with an appropriation 
of one million dollars. 

(Undei^duate Comprehensive - $1.5 million) 

Morriii-Nelson Fonpula Grants 
Funds appropriated under the Morrill-Nelson 
Act are distributed to land-grant institutions to 
advance the quality of instruction programs in 
food and agricultural sciences. Funds ($50,000 
per state) are used to suppoit faculty salaries, 
curriculum development and other instractional 
costs. (Undergraduate Comprehensive • 
$2.8 million) 

Graduate 

USDA National Needs Graduate Training 
Grants Program 

Initiated in 1984, this program supports 
colleges and universities with nationally 
recognized teaching and research capabilities 
in food and agricultural sciences to help them 
recruit and educate scientists and professionals 
in designated fields in which there are national 
shortages of expertise. Fellows are graduate 
students who demonstrate academic excellence 
and a commitment to a future career in the 
food and agricultural sciences. Participation of 
women and minority students is also 
emphasized. This program is planned in 
conjunction with other key Federal agencies, 
universities and the private sector. 
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HIGHLIGHT 



Fundinc in FY 199? will support abcut 25 model projects aimed at strengthening cumculum, facility, student experientiaP 
leaminfl, and irtstruction delivery systems, thereby enhancing the 'duality of education a /aitable to more than 60.000 college and uriiverslty | 
students majoring in the food and agrlcurtural sciences. ) 




USCA doctaal feSows excise ideas with renowned educator 
during national conference on future opportunities and challeiges 
unique to ttie food and agricultural sciences. 



of the postdoctoral training. 

(Postdoctoral Fellowships - almost $5 million) 

SCIENCE LITERACY/GUTREACH 

Food and Agricultural Careers v'^f Tomorrow 
(FACT) Working with universities, the Depart- 
ment ha:^ established FACT, a national career 
information center. The center prepares and 
disseminates popular career information 
publications, videos, news releases and exhibits. 
FACTs fi'^ I publication. Energize the Green 
Machine, is available in three versions, inclu>i^n^ 
one tailoied for predominantly minority 
audiences and another published in Spanish. 
The booklets are being distributed to the public 
via "The Land" exhibit at Disney Worid's 
EPCOT Center. 



To date th^ program nas recruited almost 
500 doctoral students into critical shortage 
areas. Funds proposed fur FY 1992 will support 
recruitment and training for 72 new doctoral 
students. (Predoctoral Traineesliipj - $4 miilion) 

Postdoctoral Research Associate Program 
This program is administered by the 
Agricultural Research Service and provides 
employment opportunities in ARS facilities for 
new Ph.Ds. Researcli associates engage in 
mentor relationships with some of the most 
prominent scientists in their fields. Associates 
conduct critical b?sic research and receive 
advanced and specialized training and experience 
that are of .en unavailable cisewhere. The 
research associates in turn introauce ARS 
scientists to new concepts. The private and 
university sect( 5> assist .aRS in recruiting new 
appointees, which number about iOO annually, 
and placing them in careers upon cc.npletion 



National Agriscience Ambassador 
The National Agriscience Ambassador, a 
former agriscience teacher and Future Farmers 
of America adviser, was one of the top 20 
candidates in NASA's Teacher in Space 
Program. The Ambassador makes presentations 
to students, parents, teachers, school 
administrators. State and local go^'emment 
representatives, businesses and industries and 
civic groups. The presentations are intended to 
enhance public awareness of agriculture; 
improve the image of agricultural science and 
business; motivate young people to consider 
further education and careers in food znd 
agricultural fields; and represent agriscience at 
business, trade, government and education 
meetings. Through participation in three 
interactive satellite programs, the 
Ambassador has reached several million 
students in grades K-12. 



HIGHLffi 



— Increased funding In FY 1992 will recruit and train ap, }ximj .7 72 gradjEte students for careers as food and 
jral scientists in such areas as plant or anir jal biotecfinology, water science, nutHtion, bioprocessing or engineering, and intemationaJ 

in 
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Interactive Video 

A nationwide interactive video teleconference 
for grades 6 tiirough 12, entitled Food for the 
Future, was staged in February 1989. The {: 
gram featured the current and future world of 
agriscience with special highlights in the areas 
of biotechnology, space agriculture, hydroponics 
and aquaculture. Hosted by the USDA 
Higher Education Programs Office, the 
University of Florida, Kraft, Inc.. anc the 
Louisiana Educational Satellite Network 
(LESN), the show was broadcast live 
simultaneously from "The Land" in Walt 
i^Isney World's EPCOT Center and LESN. 
Participants included Mickey Mouse and 
Susan Forte, USDA's National Agriscience 
Ambassador. The teleconference included a 
question ai:d answer period in which students 
throughout t ic United States called in with 
questions. 




Aquaciilture, an emerging area of food procitiction lor the 
future. 



Two subsequent programs focused on Gef 
HooKed on Aquaculture and Food Science - 
Technology with Tab An estimated 15 million 
student viewers were reached through these 
three programs. Similar programs are being 
prepared to air in 199 L 

National Challenge Forums 
In October 1990, 1'SDA held a national forum 
in conjun-^tion with the Hispanic Association o» 
Colleges and Universities. More than 100 
participants discussed ways to attract talented 
Hispanic individuals to careers in agriscience 
and agribusiness. This is but one example of 
the challenge forums the Depart^nent has 
hosted in an ongoing effort to stimulate public 
discussion about nurturing scientific talent anc* 
promoting excellence in education. 

use \ has also supported a variety of other spe- 
cial projects to advance food and agricultural sci- 
ence education. These have included a national 
curriculum revitalization project for higher edu- 
cation institutions; a major study conducted by 
the National Academy of Sciences on competen- 
cies needed by futu, j food and agricultural scien- 
tists and professionals; a study on improving sec- 
ondary level agricultural education; and a nation- 
al forestry education summit. 

Additionally, the Department dis eminates spe- 
cial publications to teachers and students, includ- 
ing study mrterials, student projects, science 
workbooks, and career information. A computer- 
ized information system provides on''.ie access to 
a comprehensive array of national data essential 
to higher education planning and evaluation. 

Finally, specific agencif*^ of USDA have adopted 
and woik directly with high schools and middle 
schools by advising on their educational pro- 
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grams and providing career information and 
counseling. Examples include the programs at 
Saul High School in Philadelphia and Chicago 
High School for Agricultural Sciences. 

In conclusion, the U.S. Department of 
Agriculture firmly contends that the advance- 
ment of science and technology is essential to the 
health of every nation — essential to quality of 
life, economic stability and national security. It 
recognizes that human resources are key to 
advancing science anu technolo^, and is con- 
cerned that the U.S. seems to be losing its edge in 
the cultivation of scientific and professional f -^r- 
sonnel. 

The foregoing highlights the expanding array of 
education-related activities undertaken by many 
USDA agencies, respite rather modcs^ funding 
for such education initiatives, the Department is 
playing a significantly increasing role as a catalyst 
in advancing the quality of American education. 
It is earnestly striving to provide national leader- 
ship by a\aihng s^'hool systems, teachers and stu- 
dents across the Nation with enhanced opportu- 
nities that will strengthen their interest in and 
knowledge of science. In pursuit of educational 
excellence, USDA offers an unparalleled nation- 
al network for ndvancing science and education 
through its federal laboratories; State 
Agricultural Experiment Station system; universi- 
r/ scientist- and educator- cooperators; profes- 
sional staff; and volunteer lay-leaders. 



CONTACT INFORMATION 

Federal Laboratories: 
Administrator, Agricultural Research Service, 
USDA 

Poom 302-A, Administration Building 
i4th & Independence Avenue, S.W. 
Washington, D.C. 20250 

State Agricultural Experiment Stations: 
Administrator, Cooperative State Research 
Service, USDA 

Room 305-A, Administration Building 
14th & Independence Avenue, S.W. 
Washington, D.C. 20250 

Cooperative E: *''nsion or 4-H Programs: 
Administrator, extension Service, USDA 

Room 338-A, Administration Building 
14th & Independence Avenue, S.W. 
Washington, D.C. 20250 

College and Un;v«rsity Teaching Programs: 
Deputy Administrator, Higher Education 
Prrgrams Cooperative State Research 
Service, DSDA 

Room 350- A, Administration Building 
14th & Independence Avenue, S.W. 
Washington, D.C. 20250 

Library Services and Programs: 
Director, National Agricultural library 
Room 200, NAL 
Beltsville, Maryland 20705 

Othen 

Director, Office of Public Affairs 

Room 201«A, Administration Building 
14th & Independence Avenue, S.W. 
Washington, D.C. 20250 



"America's hope for the future lies 
in the education of its children. 
When today's k'ndergartneri' 
become tomorrow's business 
leaders, America 's international 
competitiveness will depend on 
the skillb we impart to thvm dur- 
ing their academic journey. 

In the rapidly changing global 
economy, the greatest resource 
v-fe can develop is a nation of 
leaders. The technology revolution 
continues to shape our lives and 
change the ways we do things. 
We need a work force that can 
adapt to swift changes and lead- 
ers who manage the opportunities 
offered by technology. " 




Robert A. Mosbacher 
Secretary of Oemmerce 
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OVERVIEW 

The Department of Commerce was establiohed 
by Congress in 1913, reorganizing the Depart- 
ment of Commerce and Labor which wis created 
in 1903. The Department o. ^mmerce now has 
34,000 employees positioned around the world, 
and operates with a current budget of $2.6 bil - 
lion. Today Commerce has 13 agencies headed by 
Robert A. Mosbacher, the 28th Commerce 
Secretary. 

The Department of Commerce gncourages, 
serves, and promotes the Nation'^s international 
trade, economic growth, and technological 
advancement. Within this framework and togeth- 
er with a policy of promoting the national ititerest 
through the encouragement of the competitive 
free ei^terprise system, the Department provides 
a V ' ie variety of programs. It offers assistance 
and information to increase America's competi- 
tiveness in the world economy; administers pro- 
grams to prevent unfair foreign trade competi- 
tion; provides social and economic statistics and 
analyses for business and government planners; 
provides research and support for the increased 
use of scientific, engineering, and technological 
development; works to improve our understand- 
ing and benefits of the Earth's physical en^ iron- 

TOTAL: $7.60 MILLION 

Undergraduate 25% 




►college 7% 
S0,65 



S5.15 



io millions 01 dolltrt 

DOC Education Budget FY 1992 



ment and oceanic resources; grants patents and 
registers trademarks; develops policies and con- 
ducts research on telecommunications; provides 
assistance to promote domestic economic devel- 
opment; promotes travel to the United States by 
residents of foreign countries; and assists in the 
growth of minority businesses. 

This chapter reviews the education and human 
resource programs for two of the largest agencies 
within Commerce: the National Institute of Stan- 
dards and Technology headed by Dr. John W. 
Lyons, and the National Oceanic and Atmospher- 
ic Administration headed by Dr. John A. Knauss. 

NATIONAL INSTITUTE OF STANDARDS 
AND TECHNOLOGY 

Mission and Structure 

A principal agency of the Commerce 
Department's Technology Administration, the 
National Institute of Standards and Technology 
(NIST) has as its missions to aid U.S. industry 
through research and services, to contribute to 
public health and safety, and to support the U.S. 
scientific and engineering research communities. 

To achieve these goals, NIST conducts basic 
and applied research in the physical sciences 
and engineering, developing measurement tech- 
niques, test methods, standards, and related 
services. The Institute does generic research 
and development work on new advanced 
technologies. 

The research and technical programs of NIST 
are carried out by 3,000 scientists, engineers, 
technicians, and support personnel, supplement- 
ed by some 1,000 visiting scientists . ach year. 
These activities are conducted in two sites: 
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Gaithersburg, Maryland, the headquarters 
laboratory, and Boulder, Colorado. 

The Institute's core programs include significant 
scientific and engineering work in ten major 
research areai,: chemical s ience and technology, 
electronics and electrical engineering physics, 
manufacturing engineering, materials science and 
engineering, building technology, computing and 
applied mathematics, fire s?^ety, computer 
systems and technology servic s. 

Education Programs 

The professional staff at NIST maintains a coop- 
erative association with many universities and a 
continuing interest in developments in education 
in mathematics, science, and engineering. Many 
of the senior staff have extensive experience as 
university professors, and a s»;b"tantial g.oup of 



NIST staff maintains adjunct appointments \v 
colleges and universities near the laboratory sitc^ 
in Boulder and Gaithersburg. 

As the national laboratory foi measurement sci- 
ence and engineering, with emphases or state-of- 
the "rt research, it has been natural for the 
Institute to maintain a strong program o**" post- 
doctoral education. Since 1954 the Institute har 
sponsored a substantial number of postdoctoral 
research fellowships in collaboration with the 
National Research Council of tne National 
Academy of Sciences. 

At both the graduate and undergraduate level, 
the Institute has deve! ^ped a program of cooper- 
ative education to provide wcrh-related educa- 
tional opportunities to students from a large 
number of participating colleges and universities. 
A somewhat larger program (Student ''Q" 
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Program) of work-related studies, primarily in 
the summer, involves undergraduate and gradu- 
ate college students, as well as high school 
students. 

Conscious of the vital necessity to encourage 
more participation by women and underrepre- 
sented minorities in science and igineering pro- 
grams, the Institute has in recent years enhanced 
its outreach to these groups. 

The Institute provides a limited number of fel- 
lowships to support outstanding graduate stu- 
dents who h^wQ been : ssociated with laboratory 
piOgrams. It participates in the activities of sever- 
al national consortia providing fellowship support 
for minorities and women and has carried out 
intensive collaboration and recruiting activities 
with a number of the Historically Black Colleges 
and Universities. On a volunteer basis, the 
Institute staff has actively supported preccilegc 
education for many years. Typically, the Institute 
slaff provides lectures, visits, workshops and 
tours for precollege students and teachers near 
the labo! iry sites. In addition, NIST volunteers 
maintain a number of special programs to excite 
the interest of all students in science, mathemat- 
ics, and engineering. 

ONGOING PROGRAMS 

Graduate 

Postdoctoral Fellowships 

(FY 1992 budget: $335 million) 

The NIST/NRC Postdoctoral Research 
Associate ships Program "provides two-yep rellow- 
ship appointments for outstanding scient.Nts and 
engineers chosen through a national competition 
administered jy the National Research Council 
of the National Academy of Sciences. The 



appointments provide an opportunity for the 
nation's best young scientists, mathematicians, 
and engineers to engage in state-of-the-art 
research in associu Jon with senior research spe- 
cialists on the Institute's staff, utilizing the excel- 
lent and often unique research facilities of NIST. 
The Institute expects to maintain this program at 
approximately 45 research associates. 

Graduate Research Fellowships - Predoctoral 
(FY 1992 budget: $100000) 
The NIST Authorization Act of 1987 provides 
broad authority to the Institute to award fellow- 
ships to outstanding students showing promise of 
contribution to Institute programs. 

The Institute now awards a number uf fellow- 
ships direciiy to graduate students who have been 
identified through their outstanding performance 
at. NIST and their excellent academic records. 

Undergraduate 

Student Cooperative Program 
(FY 1992 budget: $370,000) 

NIST supports a program of cooperative worL 
study activities arranged on a formal basis with a 
1' 'ge number of colleges throughout the country. 
These students are primarily in physical science, 
engineering, mathematics, and computer science, 
and have completed at le \st two ye^r s of their 
undergraduate program. 

StudenC '*Q" Program 

(FY 1992 budget: $1.10 million) 

The Institute supports some 150 students each 
year in a work study program carried out primari- 
ly in the summer and other vacation periods. 
Tv/o-thirds of these appointments are at ihe 
undergraduate level and a smaller number at the 
graduate and precollege level. 
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NRC Postdcc developing ultrasonic transducer arra>:. for 
measuring material properties of composites 



tioh helpful to local school systems. Over the last 
two years, the Resource Bank has responded to 
more than 1,000 requests from teachers to pro- 
v' ie activities reaching more than 40,000 
students. 

NIST Resources Educational Awareness 
Partnership (REAP) 

The REAP program is a NIST-based i rogram to 
bring the excitement of the world of science 
directly into the lives of young students. ?Tie piO- 
gram provide^ demonstration experiences, lec- 
tures, science kits, and special laboratory visits by 
NIST staff. In the average year, more than 120 
presentations are made by some 100 NIST 
employees, impacting more than 5,000 students. 

A similar program. Career Awareness and 
Resources Education (CARE), is conducted at 
the NIST Boulder. Colorado laboratory. The 
Boulder program involves about 150 employees, 
and their activities have touched 35,000 students 
and teachers in more than 20 school districts. 

Adventure in Science 

NIST is one of the host campuses for Adventure 
in Science, v nonprofit, all volunteer group with 
hands-on classes in physics, chemistry, computer 
science, biology, astronomy, and other subjects. 
More than 100 children, ages 8-15, meet for class- 
es on Saturdays from November through March. 

NIST CONTACT 

For further information about eaucation pro- 
grams, the NIST contact is Dr. Barton H. Colvin, 
Director for Academic Affairs, (301) 975-3067. 



Voluntef' Activities 

Literally hundreds of NIST staff have participat- 
ed for years in volunteer educational activities, 
primarily at the nrecollege level. The wide spec- 
trum of activities inc^'ides science fairs, lectures, 
demonstrations, workshops and laboratory visits 
for students and teachers in grades K-12; volun- 
teer curriculum efforts with local schools; and 
extensive participation by NIST staff as adjunct 
faculty in local university courses. 

Illustraiive examples of NIST voluiite ^r activities 
are the following. 

Connection Resource Bank - Montgomery 
Education Connection 

Many NIST staff participate in activities or the 
Montgomery Education Connection, a private, 
nonprofit organization formed specifically to link 
Montgomery County Public Schools and county 
employers. 

One of these activities is the Connection 
Resource Bank, a highly computerized, user- 
friendly database which provides information on 
available speakers, tutors, mentors, consultants, 
materials, laboratory tours, and other informa- 
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THE NATIONAL OCEANIC AND 
ATMOSPHERIC ADMINISTRATION (NOAA) 

Overview 

Created in 1970 within the Department of 
Commerce, NOAA conducts research and gath- 
ers data about the global occ ans, atmosphere, 
space and san, and applies this knowledge to sci- 
ence and service. In addition to weather forecast- 
ing, NO.^A warns of dangerous weather, charts 
the seas and skies, guid*. s the use and protection 
of ocean and coastal resources and conducts fun- 
damental environmental research. 

NOAA's research and services a'^c carried out by 
its five major units: the National Weather 
Service, the National Ocean Service, the National 
Marine Fisheries Service, the National 
Environmental Satellite, Data, and Information 
Service, and the Office of Oceanic and 
Atmospheric Research. Currently, NOAA's edu- 
cational efforts reflect the diversity of these units' 
activities. One of the challenges for FY 1992 is to 
foster a climate that advai.'^es NOAA's contribu- 
tion to education while embracing those energet- 
ic programs already urideiway. 

Mission and Structure 

.40AA's basic mission is to analyze and predict 
changes in the earth's environment, using scien- 
tific and technical expertise. In addition, the 
agency has national responsibility for conserving 
marine living resources and protected species, 
and providing associated services to the fishing 
industry; overseeing atm.^spheric and hydrologi- 
cal resources; assessing, managing, and monitor- 
ing the marine envi^'onment and resources, man- 
agement and resource restoration; producing 
comprehensive environmental science data; and 



providing leao^rship in research and education in 
the earth sciences. 

NOAA'f strategic plan for 1991-2000 succinctly 
explained the importance of this last function: 
"Research and education in the Earth sciences 
will be important to NOAA in the 1990s for sev- 
eral reasons. First, increased investments in sci- 
entific research are an urgent National priority 
because of the overall relationship of R & D to 
economic competitiveness. Second, advances in 
the Earth sciences directly translate intc opportu- 
nities for NOAA to fulfill its mission. Third, 
NOAA can, in tvrn, stimulate progress in the 
Earth science community tnroui^h NOAA's col- 
lection of data, development of models and pub- 
lication of research findings. Fourth, research 
and advanced education go hand in hand in the 
academic community, and NOAA depends upon 
a continuing supply of highest caliber scientific 
and technological talent. Ultimately, education in 
the Earth sciences in the broadest sense, involv- 
ing every citiz.en, will be a determining factor in 
how well the public is able to use NOAA's prod- 
ucts and >e.vices and how well difficult public 
choices are made involving the environment and 
natural resources of the Earth." (Draft: NOAA's 
Strategic Plan 1991-2000) 

Contributing scientific knowledge to the environ- 
mental science curriculum at every level of edu- 
cation is understood to be an integml com- 
ponent of NOAA's public stewardship. In the 
United States, the^e are approximately 3,000 
marine scientists (with graduate degrees). 
Atmospheric scientists and meteorologists total 
approximately 9,000. About one-tourth of these 
scientists are associated with NOAA operations 
and research. NOAA is both a developer and pri- 
mary user of this talent pool, anJ coxitinaous 
replenishment is vital to (ae Nation's fuiure. 
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I r NOAA will provide to parents of preschool children science-oriented educational material which these parcels ca'.i use to 

llnsptre their children with an Interest and uackground in science topics. 
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Location of NOAA Facilities 



Technological advances are compelling major 
changes in NOAA's operations. Even though the 
National Weather Service now provides six- and 
10-day forecasts as ccurate as those two- and 
three-day forecasts of 1970, modernization of the 
Weather Service over the next ten years will 
afford much longer-range and more accurate 
forecasting. The existing 52 Weather Forecast 
Offices (WFOs) and 197 smaller service units of 
the Weather Service will be phased into an inte- 
grated national system of 115 WFOs located 
throughout the United States. A major break- 
through has been the ability to forecast 
"mesoscale" or small-area weather events, which 



cause more death and destruction than most 
more-spectacular weather phenomena. 

New polar orbiting satellites will provide 
improved observations during all weather condi- 
tions and will allow forecasters to collect better 
temperat? re profiles of the atmosphere. To 
accommodate the substantial increases in data 
provided by these satellites and other new envi - 
ronmental acquisition systems, a set of high 
speed supercomputers will be introduced in 
NOAA during the 1990s. 
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A directory of resource<«? for earth observations in education will soon be available. The National Sea Grant College 



^ n Is helping teachers and administrators nationwide to Introduce aiarlne tjcience into the curriculum. 
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This rush of technological advances in earth sys- 
terr*^ science intensifies the need to transfer 
ra \y the latest knowledge to the next genera- 
tion of decision makers. Science education can be 
a tool to effect informed choices. 

Educations! Programs 

Traditionally, NOAA has supporter! individual 
educational programs. During FY 1992 attention 
will be directed to a more integrated realization 
of NOAA o educational contribution through the 
establishment of the Education Division under 
the Office of Legislative Affairs. Thii Division 
has two Branches: Programs, which transfers 
technology to the public schools, and Services, 
which operates a NOAA-wide information refer- 
raf service and also provides technology transfer 
to academic institutions and associations. The 
breadth of NOAA's base of operations is appar- 
ent from the map of its laboratories and field 
installations. These sites serve as technology 
curriculum resources for their respective 
communitiei^. 

Several new educational programs will reach stu- 
dents and teachers rom the preschool through 
postsecondary levels. A complementary program 
will encourage partnership alliances with othet 
public and private agencies and will develop an 
incentive program within NOAA t j encourage 
educational projects aero , program offices. In 
addition, NOAA is seeking out new ways to 
transfer credible scientific information to the 
public, to help citizens carry out their responsibil- 
ity for maintaining Earth's vital signs. 



NEW INiT!ATiVES 

Precollege (* Not fintied directly) 

* Maritime and Science Technology High School 

Dade County, Florida will open a magnet 
school with a specialized curriculum to prepare 
students for professional, technical and non- 
technical iobs :n the maritime industry. 

Headstart for Science ($10,000) 

This program aims to expose minority high 

school students and their fair ^lies in Charleston 

and Beaufort Counties, South Can ja, to the 

marine environment and to expand their 

awareness of and familiarity with scientific 

concepts. 

Cooperative Experiment in Education with the 
Cenier for Ocean Analysis and Prediction 
($3,000) 

Selected High Schools in the Monterey Bay 
Region of California will receive coastal ocean 
data hardware through telecommunications, 
unJer this program. 




Career Awareness and Resources Education (CARl:) demonstration 
of cryogenics 



instniction. 



NOAA is comn '"^ to providing environmental science data to schools in a form that teachers can use in classroom 
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Direct Read-Out Satellite Transmission 
Services ($10,000) 

Classrooms in 288 schools withh. 130 school dis- 
tricts in Virginia have been equipped with elec- 
tronic receiving equipment that will enable them 
to receive direct readout of data on the biosphere 
from weather satellites. 

P^^rent As TeacLer ($51,000) 
This program will develop educational material 
that parents can use with their preschool 
children to generate an awareness of basic 
scientific and mathematical principles. 

* Project Apply 

Sponsored by NOAA's National V/cather 
Service this program sends meteorolr *s into 
fifth and sixth grade District of Colum</ia 
classrooms lo demonstrate practical applications 
of the scientific method in everyday problem 
solving. 

Undergraduate Not funded directly) 

* Regional Prototype for Education in 
Pacific Islands 

A joint project with the Pacific Island Network 
(PIN), this program will develop a prototype 
curriculum in informed environmental practices 
and sustainable resource development. 

NOAA Science Interactive Teleconferences 
($10,000) 

NOAA will sponsor two interactive tele- 
conferences on climate and global change 
issues and research in collaboration with the 
American Association of Community and 
Junior Colleges. This Association has a contract 
for satellite teleconferencing and will be 
responsible for selecting the time and sites 
for each event. 




Career Av/areness and Rjisources Education (CARE) demonstfatlon 
of lasers 



Science Literacy (* Hot funded directly) 

Director}' of Resources for Earth Observation 
in Education (English Version) ($15,000) 
As a result of the International Space Year 
(ISY) proceedings, NOAA will provide a 
Directory of Pesources for international 
scientists and educators. 

* A series of National Estuarinc Rescr/e 
Curricula is being reviewed preparatory to 
reissuance. Accompanied by a re^vourct guide for 
teachers in Elementary Science, Ji am High 
Science and Senior High Science , these materials 
can be used to instill in children and young adults 
an appreciation of the ecologic value of ti e 
Nation's natural resourc^-s. 

* A four-tape series of 3C-*o-6C minute 
informational "ideo for classroom use is being 
developed under the auspices of the Office of 
Chi^< Scientist for use by 8th-12th grade 

stuc" ^nts. The tapes wil! feature NOAA scientists 
to introduce students to oceanography and 
meteorology. 



""o"St9iflr NOAA personnel In the Washington. D.C. area teacn science on Saturdays \o junlcr and senior hle*» school stiivienls, 
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* In addition to making better iise of its 
extensive field organization, NOAA is also 
planning ways to expose people to the latest 
results of the agency's scientific efforts through 
public and private portals, such as museums, 
aquariums, theme parks, marinas and airpcits. 

ONGOING PROGRAMS 

Precollege (* Not directly funded) 

* Geostationary Operational Environniental 
Satellite (GOES) Educational Project 
Loral/Space Systems, Sinclair Communications 
and NOAA are developing a netivork of eight 
high schools v/here students wiil receive and 
use real-time NOAA satellite data in classroom 
curriculum. 

* Joint Educational Initiative fJEDI) 
An effort of several Federal agencl s this 
program provides environmental science data 
to precollege earth science teachers: NOAA, 
NASA, and the Geological Survey (the lead 
agency) c reate and distribute diskettes and 
curricula to IOC test sites in schools around the 
country. 

Satellites and Education Program ($45,000) 
Through the Satellite and Education pro^p^am, 
NOAA encourages high schools to build satel- 
lite receiving stations so that students can 
acquire cloud and land images from NOAA 
satellites ($10,000 annually); sponsors a S & E 
Conference; and publishes an Educators' 
Guide for Building and Operating 
Environniental Satellite Receiving 
Stations (^35,000 one-time expense). 
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Metropolitan Consortium for Minorities 
in Science and Engineering ($10,000) 
Administered by Hov:aiu University, this 
program brings promising minority high school 
stadents to NOAA facilities for summer assign- 
ments in science, engineering and related fields. 

Precollege Education aud Teacher Training 
($350,000) 

Investigators funded by the National Sea Grant 
College Program develop marine science 
materials for use in K-12 classroom instruction. 
In addition to evaluation and dissemination of 
ihese materials, these investigators instruct 
teachers in their use and provide backup 
support to teachers and administrators who are 
irying to introduce marine and aquatic education 
into their school systems. 




Student employss p8ffomi?r.2 research connected witti Josephson 
Junction array volt standard 



Come Rain or Come Shine Program ($5,000) 
This program is an elementary school electi\w 
that provides experiences for elementary 
students to learn how the weather is forecast. 
National Weather Service meteorologists give 
preseniutions to about 35 classes in grades four 
to six in the Washington, D.C. area. 



■iHti:tim;i1i Appro)drnitely 45 of the Nation's top young sclenttsts and engineers wiil conduct research at the cutting edge of 
discoyertes in, science and engineering through NIST postdortoral fellowships In F/ 92. 



* NOAA Saturday Academy Program 
This program is designed to introduce and 
stimulate academic and career interest in the 
marine sciences among junior and senior high 
school students. Conducted under a memoran- 
dum of agreement with NOAA's National 
Marine Fisheries Service, the University of the 
District of Columbia, and the District of 
Columbia Public Schools, this program features 
two three-hour sessions taught by NOAA person- 
nel in University facilities each Saturday of an 
entire semester. 

* Partnership Agreements 

As a particip^t in the Partners in Education 
Program, NOAA employees serve as positive 
role models and science contacts for school 
staff. Others contribute their own time to tutor 
students. In some cases these programs are 
local; for example, at NOAA's Pacific Marine 
Center in Seattle, Washington, staff participates 
in a local program called Partners in Public 
B3i[iSti6n,"wfiicfi pi^ an opportunity for 
school students to work part-time at the Center 
for four months each year. 




Postdcftdral sfiidehtVortd*ig with superconducting microcifcuit 
fabrication ^cilfty 



Graduate 

Sea Grant Federal Fello\,. — Dean John 
Knauss Marine Policy Fellowships ($200,000) 
This program provides educational experience 
in the policies and processes of the Legislative 
and Executive Branches of the Federal 
Government to graduate students in marine 
related fields. Recipients are designated Dean 
John A. Knauss Marine Policy Fellows. 
Legislative Branch Fellows are funded by the 
National Sea Grant College Program Office 
and Executive Branch Fellows are funded by 
the host agency. 

Voluntary Activities 

In the Washington. D.C. metropolitan area, the 
National Weather Service maintains an active 
educational outreach and speakers program for 
the area schools, scouting clubs, and community 
centers. In x 990^m oxe _than.69j/olunteers^gave 
presentations in local schools or weather 
forecasting and career opportuniti^ in the 
atmospheric sciences. 

The level of volunteeWsm is high across the 
Agency. During F\' 1992 NOAA proposes to 
record these efforts to develop a data base. 

Other Activities 

The NOAA staff serves as judges of student 
projects and speakers at school science fairs 
and career days. This is designed to stimulate 
student interest in science careers. 

At NOAA's Aircraft Operations Center teaching 
tours are conducted for student science groups 
at the elementary, high school, and junior 
college level. 
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Special Agency Actions 
With the July 15, 1990 establishment of an 
Educational Affairs Division, NOAA has 
committed itself to an organized effort for 
education in the environmental sciences, 

NOAA CONTACT 

Future Inquiries <;hould be made to: 

Arva J. Jackson, Chief 
Educational Affairs Division 
Universal South - Suite 627 
Washington, D.C. 20235 
(202) 606-4380 
Fax: (202) 606-44:5 
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"/ want to encourage you in your 
support for the President's efforts 
to improve tfie tectinical education 
of our youtti—the defense of ttie 
intellectual base ttiat must go 
fiand-in-tiand with the defense 
industrial base if we are 
to succeed. " 

Richard Cheney 
Secretary of Defense 
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SCIENCE AND ENGINEERING EDUCATION IN THE 
DEPARTMENT OF DEFENSE 

Approximately 14% of all U.S. scientists and 
engineers are employed in defense activitj'. 
Since the Department of Defense (DOD) relies 
heavily on a strategy of technological superiority, 
the Department directly employs more than 
100,000 scientists and engineers, approximately 
3% of the national pool. Of this number, approxi- 



This year, the DOD authorization act directed 
the Secretary of Defense to designate an individ- 
ual within the Office of the Secretary of Defense 
to advise on science, mathematics and engineer- 
ing education. The act also authorized DOD lab- 
oratories to enter into partnerships with schools 
in which surplus equipment can be donated, 
allow DOD personnel tc teach and advise stu- 
dents, and allow students to work in DOD facili- 
ties. These facilities employ scientists and engi- 
neers from a wealth of disciplines and provide a 
multidimensional educ< :ional resource. 

DOD has a clear interest in and concern for 
maintaining an adequate supply of well-trr *ned 
scientists and engineers; however, its coursw f 
action to address this issue must be consistent 
with the mission and statutory authority of the 
DOD. The Department of Education and the 
National Science Toundation have a major mis- 
sion and a clear mandate to develop and conduct 
programs in science and engineering education. 
The DOD mission is to provide for national secu- 
lily, and any education programs it conducts 
must be in support of that mission. 

DOD already makes a major investment in edu- 
cation and training. In the traditional educational 
setting, DOD provides education for grades K-12 
for 200,000 dependents in overseas locations 
through the Department of Defense Dependents 
School System (DODDS) and :n U.S. locations 
where the local civilian schools cannot meet the 
needs of the dependent populatio.'" The Service 
Academies, with a total enrollment of 14,000, will 
graduate about 3,300 officers in 1990. ROTC 
programs enroll about 87 000 with 21, 740 on 
scholarships. Over 750,000 enlistees are partici- 
pating in the Montgomery GI Bill plan, which 
provides subsidies to assist them in compledng 
their college educations. These activifies are rep- 



mately 25,000 are engaged in research and devel- 
opment in DOD laboratories and centers. Nine 
thousand graduate students every year are sup- 
ported through DOD'Sponsored :esearch and 
fellowships. The DOD has a vital interest in the 
ability of our Nation's colleges and universities to 
produce highly trained scie itists and engineers. 

A number of factors may affect DOD's future 
ability to recruit and retain qualified sciendfic 
andJechnjcaLpei^o^ Chief amongijiecon- 
cems are changing demographics that will 
markedly affect the composition of the work 
force. It is estimated that by the year 2000, 85% 
of the increase in new entrants to the work force 
will be women, minorities, handicapped persons 
and immigrants, groups which tradidonally 
have chosen careers other than science and 
engineering. 

TOTAL: S415 85 MILLION 

Underoraduato 42% 




Qraduatd SZ% 
$234,80 

tA mirii«ri of 

DOD Education Budget FY 1992 
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resentative of DOD education and training activ- 
iires for military personnel, but they are con- 
cerned only in part with science and engineering 
education. 

Science and Engineering education activities in 
DOD include undergraduate Reserve Officer 
Training Corp (ROTC) scholarships, graduate 
fellowships, conduct of research by graduate stu- 
dents in support of national defense, and pro- 
grams designed to enhance recruitment and 
retention of civilian employees in science and 
engineering career fields. 

The Service research programs are coordinated 
for the Secretary of Defense by the Office of 
Research and Laboratory Management. DOD 
also coordinates with other agencies, such as the 
National Science Foundation, Department of 
Energy, National Aeronautics and Space 
^AdgiinisUation 

Health, to assure that stipends are comparable, 
policies are uniform, and common problems are 
recognized. The Office of Personnel 
Management coordinates all Fedeial personnel 
programs but each organisation may emphasize 
different programs to fit its needs. Equal 
Employment Opportunity (EEO) guidelines are 
likewise established government-wide. 

ONGOING PROGRAMS 

The Department of Defense supports a wide 
variety of science and engineering education pro- 
grams, Some provide direct student support, in 
the form of fellowships for students or tuition 
payments for employee training; others prov.de 
indirect support, such as work experience in 
DOD laboratories or research performed 
through DOD grants to universities. Table 1 is a 
list of DOD laboratories. There are over 60 of 



these facilities in 20 States. DOD programs 
encompass all levels of education from precoUege 
to postdoctoral, with the greatest support at thf 
gracaate level. Programs include both training 
for Department civilian employees and broader 
educational efforts to increase the supply of sci- 
entists and engineers. Science and technology 
education activities in the military Service 
academies. Service postgraduate schools, techni- 
cal training schools, and education programs for 
Service personnel are substantial and do include 
a science and engineering component. 

Program descriptions are categorized by the edu- 
cation level Cprecollege, undergraduate, gradu- 
ate, and postdoctoral). The programs are then 
further characterized by the primary purpose. 
Unless specifically stated to the contrary, U.S. 
citizenship is a requirement to participate in all 
these programs. 

Precollege 

Programs to Improve the Quality of 
Science Education: 

The National Science Resources Center (NSRC) 
is sponsored by the Nadonal Academy of 
Sciences and the Smithsonian Institution. DOD 
has provided approximately one-third of the 
funding for a study to examine factors that 
improve the quality of science teaching at the ele- 
mentary school level. The first three years of this 
five-year program have focused on identifying 
school systems with exemplary science programs; 
collecting science resource materials; disseminat- 
ing information on science resource materials 
through a network established by NSRC; devel- 
oping instructional materials for three critical sci- 
ence concepts; field testing these material; and 
conducting training workshops for elementary 
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Facliity Location Affiliation 

Aeromedical Research Laboratoiy FlRucker.AL Anny 

Missile Research. Dev. and r.nqr Cntr Huntsvllle, AL Army 

Aviation Research and Technology Activity Moffett Reld, CA Anfny 

Letterman Army Institute of Research ''residio, SF. CA Army 

Biosciences Laboratory I'^SC Oakland, CA Navy 

Civil Engineering Laboratory Port Huememe, CA Navy 

Health Research Center San Diego, CA Navy 

Ocean Systems Center San Diego, CA Navy 

Personnel Research & Development Cntr San Diego, CA Navy 

Weapons Center China Lake, CA Navy 

Astronautics Lat)oratory Edwards AFB, CA Air Force 

Frank J. Seller Research Lab USAFA, Col Spngs, CO AJr Force 

Submanne Medical Research Laboratory Groton,CT Navy 

Institute of Dental Research Washington, DC Army 

Walter Reed Army Institute of Research Washington, DC Army 

Naval Research Laboratory Washington, DC Navy 

Aerospace Medical Research Laboratory Pensacola, FL Navy 

Amiament Laboratory Eglin AFB, FL Air Force 

Engineering and Services Laboralury Tyndail AFB, FL Air Force 

Construction Engineering Reaserch Lab Champaign, IL Army 

Dental Research Institute NTC Great Lakes, IL Navy 

Biodynamics Laboratory New Orleans, LA Navy 

Atmospheric Sciences Laboratory WTiite Snds Msl Rng, NM Amiy 

Ballistic Research Laboratory APG, MD Army 

BiO) medical R&D Laboratory Ft Detrick, MD Amiy 

Ch ^ical Rsch. Dev and Engr Cntr APG, MD Amiy 

Engineer Waterways Experiment Sta Vicksburg, MD Amiy 

Harry Diamond Laboratories Adelphi, MD Army 

Human Engineering Laboratory APG, MD Army 

Materials Technology Laboratory Watertown.MA Army 

Medical Research inst of Chemical Defense APG, MD Amiy 

Medical Researcti Inst of Infectious Dis. Ft Detrick, MD Amny 

Natick Research, Development & Engr Cntr. Matick, MA Army 

—Rschl«st of Envifonmental Medicine — -NaticK-MA- Army 

Tank Automotive RD&E C3nter Warren, Mi Amiy 

Clothing & Textile Research Facility Natick, MA Amfiy 

David Taylor Ship R&D Center Bethesda, MD Amiy 

Medical Research Institute Betttesda, MD Arniy 

Ocean R&D Activity Bay St Louis, MO Amw 

Geophysics Laboratoiy Bedford, MA Air Porce 

Anned Forces Radiobiology Rsch Institute Bethesda, MD DoD 

Annament Research, Devetopment & Engr Center Picatimmy, NJ Amiy 

Avionla*; R&D Activi^ Ft Mommouth, NJ Amiy 

Center ' or Electronic Warfare Ft Mommouth, NJ Anny 

Cold Renions Research & Engr Lab Hanover, NH Army 

Bectronic Technok)gy & Devices Lab FL Mommou^ji. NJ Anny 

Air Propulsion Center trenton, NJ Navy 

Rome Air Development Center Griffiss AFB, NY Air Force 

V/eapcns Laboratory Kirtland AFB, NM Air Force 

Aero Propulsion Laboratory WPAFB, OH Air Force 

Aerospace Medical Resef^rcri Laboratory W^AFB, OH Air Force 

Avionics Laboratory WPAFB, OH Air Force 

Right Dynamics Laboratory WPAFB, OH Air Force 

Materials Laboratory WPAFB. OH Air Force 

Underwater Systems Center Newport R' Navy 

Irtstitute of Surgica' Research Ft Sam Houston, TX Anny 

Human Resources Laboratory Brooks AFB, TX Air Force 

School of Aerospace Medicine Brooks AFB, TX Air Frrce 

Belvoir RD&E Center aBelvolr,VA Anny 

Center for Night Vision & Electro-Optics Ft Belvoir, VA Anny 

Center for Signals Warfare Wari*.ntcn,VA Anny 

Engineer Topographic Laboratories Ft Belvoii". VA Anny 

Rsch inst for Behavioral & Social Sciences Alexandria, VA Army 



Table 1 




Lt Lynn Title tutors an inner city student as part of the "Navy 
Kids" Washington prrgram. Title is assigned to the Naval Military 
Personnel Command. 



science teachers. The field testing was conducted 
at 21 elementary schools in 13 school systems 
including DOD Dependents Schools in the 
Philippines and several schools with large black 
or Hispanic student populations. A workshop v/as 
conducted in 1987 for participants representing 
13 school systems with a conibined enrollment of 
over 500,000 students. 

Another program that addresses the quality of 
science and technology tducarion is the Army 
High School Science and Mathematics Faculty 
Program, administered by the Army Research 
Office. This program provides six to t ;n weeks of 
experience in an Army laboratory for high school 
faculty members. TTie experience is intended to 
foster an appreciation for the professional chal- 
lenges faced by scientists and engineers; an expo- 
sure to current state-of-the-art research topics; 
and hands-on experience with modern research 
instruments. The program is conducted at 30 
Army laboratories at various locations around 
the country during the summer months. 



Programs to Stimulate Interest in Science and 
Technology Careers 

Programs in this category are intended to capture 
the interest of students at an early age by making 
them aware of science activities and providing 
them with information on career opportunities in 
science ami technology. Many programs expose 
students to science activities through tours of 
DOD laboratories and centers, classroom lec- 
tures by DOD scientists and engineers in the 
school, and other creative use of DOD scientists. 
Because of the varied nature of these activities, 
data are generally not available on the numbers 
of participants or the funds expended in these 
programs. 

The Army and Navy, through the Army Research 
Office and the Office of Naval Research respec- 
tively, have made a concerted effort to stimulate 
and encourage the technical development of our 
'Natioirryoutfi tfniigli inv^dveme^ 
national science fair program, which typically 
attracts about 100,000 students annually. The 
Army Science Fair Program awards first and sec- 
ond place prizes at each of 350 State and regional 
science fairs and in a national fair. The Navy 
Science Awards Program follows a similar 
format. 

An example of a more structured approach to 
these activities is the Adopt-A-School Program 
carried out by many DOD facilities. In these pro- 
grams DOD empioyees volunteer to support the 
school by tutoring students; providing assistance 
on math a id science research projects; judging 
science fairs; participating in career day presenta- 
tions; lecturing on math, science and technology 
subjects; hosting Honors teas for students and 
parents; instructing students and staff on the use 
of computers in science and math; and serving ab 
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mentors for students. Adopt- A-School programs 
were established in 1983- o4 in many locations fol- 
lowing a mem6randum from Presideni Reagan to 
the Federal departments and agencies. Vigorous 
Navy programs were established in the San Diego 
and Great Lakes areas in 1984. 




Yeoman 2nd Class G. E. Simpson tutors an Inner city student as 
part of the "Navy Kids" Washington program. Simpson is assigned 
to the Naval Miloary Command. 



A more comprehensive stimulation program is 
the Junior Science and Humanities Syinposium, 
the first and largest precollege program spon- 
sored by DOD. Initiated in 1957 and adminis- 
tered by the Aimy Research Office, the progiom 
consists of two to three day regional meetings, 
which 'nclude presentations of papers on 
research performed by the students; tours of 
research facilities; a keynote taik by a prominent 
scientist; discussions on current issues in science; 
career guidance; and discussions on the relation- 
ship of science to the humanities. The program 
reaches approximately 10,000 students and 250 
teachers annually. Ninety-eight percent of the 
participants go on to college. 

The Texas Pre-Freshman En^^ineering Program 
(TEXPREP) is similar in scope but was estab- 
lished by a consortium of State and local govern- 



ments, colleges and universities, Federal agen- 
cies, and private indu^^try m the State of T^xas. 
The program provides academic instniction, 
tours and presentations on science and engineer- 
ing subjects to students in grades 6-11 who have 
high potential for science or engineering careers. 
The program h^ a high percentage of women 
and minority participants (91% in 1989) and has 
had an outstanding success rate in encouraging 
students to attend college (90%); 60% of those 
attending college pursue careers in science and 
engineering. 

Programs Targeted on Minorities^ Women and 
Persons with Disabilities 

Activities p* ..sued in this category are very simi- 
lar to those described above but are targeted on 
women, minorities, and handicapped persons, 
groups which are traditionally less likely to pur- 
sue careers in science or engineering. 



The Uninitiated L production to Engineering 
(UNirE) Program, administered by the Army 
Research Office, provides a four-week intensive 
experience, primarily for minorities (98%), but 
also for other disadvantaged youths. The pro- 
grams are conducted at eight universities across 
the U.S. and consist of academic instruction on 
trigonometry, pre-calculus, computer science, 
physics, chemistry, and communication skills. 

Other examples of successful precollege pro- 
grams conducted at the local level include the 
Minorities in Engineering and Handicap 
Outreach Programs conducted by the Naval Air 
Development Center (NADC) in Warminster, 
Pennsylvania. The Minorities in Engineering 
Program consists of two-hour sessions held every 
two to three weeks during the school year at 
NADC. The sessions include an introduction to 
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digital electronics; computer programming; 
career workshops and college information; a tour 
of the center; and a student project. Students ere 
drawn from four local high schools, based en 
interviews and recommendations of science 
teachers. The program is targeted for minorities 
and conducted by the EEO office, but others are 
not excluded. 

The Handicap Outreach Program targets junior 
and senior high students with a disability and 
involves tours of NADC and establishment of a 
mentor relationship with NADC employees with 
a similar handicap. The Technical Mentor pro 
gram at the Naval Weapons Center is intended to 
provide support to women, minorities, and eco- 
nomically disadvantaged youths who are under- 
represented in science and engineering. The pro- 
gram s:arts with high school juniors who p erform 
educationally related tasks in an unpaid status 
under the student volunteer program. During 
IfieirsSnor yeaft^ hiretf for a 

year as student aides under the Stay-in-School 
program. 

Programs to Provide Work Experience in 
DOD-Funded Research 

The goal of these programs is to stimulat^t inter- 
est in science and engineering careers through a 
hands-on work experience in a DOD-funded lab- 
oratory and through a mentor relationship with 
an active scientist. Under the DOD Science and 
Engineering Apprenticeship Program for High 
School Students, students work on research pro- 
jects in DOD Laboratories or with principal 
investigators at universities who have DOD 
research contracts or grants. Since 1981, when 
the program was concentrated primarily in the 
Army and Navy laboratories in the Washington, 
D,C area, this uiitiative has grown to include 




mvs commanding officer, Capl John J. Donegan. Jr., visits the 
Young Astronauts Club of Woodlawn Elementary. Woodlawn. VA 
an;^ discusses agency space research. 



participation by all three Services. The Office of 
Naval Research administers the local program 
for the Washington, D,C. area on behalf of the 
Army and h'avy laboratories in the area, via a 
contractorthat provides for recruits, screens and 
matches student apprentices with laboratory 
mentors. The program placed 667 participants in 
24 laboratories and organizations in the 
Washington-Annapolis area in 1989 for a period 
of ten weeks during the summer. Teachers can 
also participate and earn credit with additional 
weekend lectures prior to the start of the student 
program. Students and teachers work on real 
research projects in DOD labs under the tutelage 
of DOD civilian scicutists. The students and 
teachers prepare re;:orts on their projects and 
present the results .n a staff seminar. Teachers 
monitor an .oordinate the activities of the stu- 
dents. The Air Force has a similar program for 
students in the Dayton, Ohio area called the 
High School Apprenticeship Program. There 
were 103 participants in 1989 in the Air Force 
program. 
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The High School Apprenticeship and Research 
and Engineering Apprenticeship (REAP) pro- 
grams are sponsored respectively by the Office of 
Naval Research and the Army Research Office. 
These initiatives provide research experiences for 
high-potential igh school students in an ac?dcm- 
ic environment. Students are placed with 
Principal I ivestigators on DOD research grants 
and are paid minimum wages during the work 
period. During 1989 the Navy had 80 apprentices 
and the Army had 1 19 at 56 institutions. Surveys 
indicated that 85% of the REAP students attend- 
ed college. 

The NRL Gifted and Te'ented Program and the 
Naval Coastal Systems Center Gould Science 
Award provide work experiences for students 
over an extended period of time. The Gifted and 
Talented program of the Fairfax County Public 
Schools allows high ach'^vement students in their 
junior and senior years to work in local industry 
and government facilities. The Gould Science 
Award is given to the top science students in 
three of the NCSC area local high schools, and 
the students are offered a summer appointment 
following their senior year. 

Students with less experience, such as junior high 
school students, may be allowed use of govern- 
ment facilities for Student Volunteer Services. 
OPM has relaxed the age limit for the student 
volunteers to ahow 14 and 15-year-olds to partici- 
pate, as long as there is no conflict with State ana 
local child labor laws. 

Undergraduate 

The main purposes of DOD support for under- 
graduate science and education programs are to 
ensure a supply of college graduates trained in 
science and engineering for the Services; to 



offer work experiences for students that may 
assist in recruiting; and to provide job related 
training for full-time employees. The largest 
undergraduate program is the ROTC program, 
which in recent years has selectively sought sci- 
ence and engineering majors. Several of the older 
summer programs such as Stay-in-School, 
Federal Junior Fellow, and Summer Aid were 
conceived as means to supplement the incomes 
of students from low-income families who would 
otherwise not be able to attend college. T!ie 
Cooperative Education (Co-op) program pro- 
vides on- the-job work experience and an income 
supplement interspersed with full-time academic 
periods. The newest undergraduate programs are 
targeted on increasing the number of minority 
students pursuing careers in science and 
technology. 

Scholarship Support Programs 

All three Services operate ROTC programs at 
cooperating universities nationwide. Eight hun- 
dred fifty universities J.ave an ROTC affiliation, 
and 87,000 students participate in ROTC train- 
ing, most in non-scholarship status. The ROTC 
program was 'nitiated in 1916 under the Morrell 
Act, but since 1964 the program has been refo- 
cused to emphasize scholarship supuort and 
active recruitment of science and engineering 
majors. The Air Force program in particular 
recruits 70-80% science and engineering majors. 
Ihe Services had a total of 21,739 participants on 
scholarships in 1989. Approximately 60% were 
majoring in science, math and engineering fields. 
Scholarship support of tuition, books, fees and 
monthly stipends of $100 are paid during the 
school year, and summer training and cmises 
bring the total support to approximately $8,(K)0 
per year. Total support for the science and engi- 
neering scholarships amounted to $105 million in 



1989. Tt.e graduates are obligated to four years 
active duty military service but may be commis- 
sioned in the reserves depending on force 
requirements. 

The Army has developed the Science and 
Engineering ROTC Co-op program, as an alter- 
native to the basic ROTC jDrogram, to recruit sci- 
entists and engineers. Students must be enrolled 
at one of the 145 participating universities that 
offer a science and engineering urriculum, an 
Army T OTC program, and have a Co-op pro- 
gram. The students are eligible for up to $5,000 
per year for tuition, fees, and room and board. 
Participants are also offered co-op jobs at an 
Army laboratory with additional pay for the work 
period. Upon graduation, the students are com- 
missioned in the Army Reserves and are obligat- 
ed to work at ari Army laboratoiy until a service 
commitment is met. The program was adopted 
jpermanep^ly and trajisferred to the Army 
Personnel Command for administration. Initial 
efforts to recruit for active duty service were not 
as well received as the Reserve status. The pro- 
gram currently has over 200 participants. 

Programs to Pro' ide Research Experience 

Co-op programs, to provide alternate periods of 
work experience at DOD facilities and academic 
education, are available at many universities ^nd 
colleges. The program is usually open to sopho- 
more or junior level students meeting certain aca- 
demic standards. The program helps students 
make more informed choices of carec* specialties 
and supplements to their income. The program 
has proven to be an effective recruitment method 
for undergraduate personnel an*j provides an 
opportunity to evaluate a poteiitial employee's 
abilities before hiring. Students in the under- 
graduate program are permitted up to 1,040 



hours of work per year at a GS-2 or 3 level, con- 
sistent with th^ir qualifications. Students may be 
converted to ^areer conditional appointments 
upon graduation. 

The Stay-in-School program supplements irxome 
for students who would have difficulty othenvise 
meeting the financial burdens of a college cduca- 
:ion. The need requirements for admission to 
the program are established annually by 0PM. 
The program permits high school and undergrade 
uate college students to work up to 20 hours per 
week during the school year and full-time during 
summer and holiday vacation periods, not to 
exceed 1,040 hours per year. Appointments are 
for a period of one year but may be extended for 
additional periods not to exceed one year. 
Defense Mapping Agency and Naval Coastal 
Systems Center participate in this program. The 
Federal Junior Fellow piogram is somewhat simi- 
lar to the Stay- in School program but also has a 
merit reqwiiement: in addition to having financial 
need, students must be in the top 10% of their 
c!^es. Students are appointeti upon graduation 




Mr. Kenneth McGratti of NRL's Cbemlstiy DMsIbn Instructs 
visiting summer higti school students Richard 0!son and Melanle 
Staples on the operation o( a nuclear magnetic resonance 
spectrometer. 
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from higii school and work the summer after 
graduation and succeeding summers and vacation 
periods whiJe in college. Students are eligible for 
non-competiti%e appointment to career condi- 
tional positions upon receipt of their degrees. 
Defense Mapping Agency, Naval Research 
Laboratory, Naval Air Development Center, and 
the Naval Coastal Systems Center participate in 
the program. 

The Naval Research Laboratory hires approxi- 
mately 80 college and high school students as 
research aides during summer and holiday breaks 
or intermittently during the year. The total 
hours cannot exceed 1,040 per year — hence the 
name of the program, 1040 Hour Appointment. 

The Summer Aid program provides job experi- 
ence for needy youths through summer employ- 
ment and allows reappointment of those with sat- 
isfactory pertbrmance. Applicants must be 
referred by a State employment agency and are 
ranked in order of need. Defense Mapping 
Agency and Naval Electronic Systems 
Engineering Activity use the program. 

The Summer Hire program of the Naval 
Research Laboratory and S&E Summer 
Employment program of the Naval Air 
Development Center are highly competitive 
merit programs that provide summer work expe- 
rience for students in disciplines of interest to the 
agency. The National Security A^^ency conducts a 
similar Summer Program. 

Programs Targeted to Increase Participation of 
Minorities in Science and Technology Careers 

Executive Order 12320 in 1980 and Executive 
Order 12677 of April 28, 1989, provided for the 
establishment of programs to strengthen the 



Historically Black Colleges and Universities 
(HBCUs) by providing assistance and ad\'ice to 
faculty and training opportunities for their stu- 
dents. A number of progranis such as the HBCU 
initiative and Adopt-a-College have been devel- 
oped in response to the Executive Order. Most 
use the authorities for student employment and 
0PM excepted service schedules, but are specifi- 
cally targeted en the HBCUs. The Office of 
Naval Research (ONR) has developed a compre- 
hensive program to address both the availability 
of students and faculty research, fhe Naval 
Oceanographic Research Center has established 




Dr. Noel Turner of NRL's Chemfs^^y Division explaining the 
operation of an x-ray photoeiectron spectrometer to visiting 
summer high school students enrolled in Pnnce Geofrjes County 
Community CuHego "Young Scholars Instrumentati'on Institute." 



an Adopt-a-College program with Jackson State 
University and providtc summe; job opportuni- 
ties in science and engineering disciplines for 
undergraduate and graduate students and faculty 
members. The Naval Air Development Center 
has targeted about a dozen schools with black 
and Hispanic populations that conduct engineer- 
ing programs; different NADC departments have 
adopted schools, establishing communication on 
NADC career opportunities. Students participate 
in two-day visits to NADC, co-op programs and 
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faculty work in summer research programs. 
Defense Mapping Agency is developing a pro- 
gram which will include summer programs, co- 
ops, and faculty exchange and provide HCBUb 
with excess equipment and opportunities to bid 
on research contracts. 

The ONR HBCU program currently provides 
$3.9 million per year in research and scholarship 
support to HBCUs. Six additional grants, totaling 
$14 million over a five-yea ^cnod, were 
announced in 1989. The grants fund a spectrum 
of programs, including direct scholarship and 
research assistantship support to more than 100 
undergraduate students; faculty research grants; 
student summer research experiences; visiting 
scholars; and improved laboratory training. Each 
of the schools is expected to complement the 
ONR support with its own programs to stimulate 
interest and improve teaching of science and 
engineering in grades K-12. The ONR program 
attempts to reduce attrition m science and engi- 
neering majors at the undergraduate and gradu- 
ate levels. 

The National Security Agencj' conducts a un-que 
Undergraduate Training program for minority 
students to provide educational and conditional 
employment opportunities. The program requires 
an SAT score of 1100, a CPA of 3.0 and an inter- 
est in sdence and math fields of interest to NSA. 
The program pays tuition, and the student incurs 
an obligation of ont and one-half years of service 
for each year in the program. The program is 
slated for expansion to 50 participants in 1990. 

Programs to Provide Job-Related Training 
for Employees 

The DOD makes a significant contribution to 
education in science and technology fields by pro- 



grams provided for its own employees, who com- 
prise 3% of the national pool of scientists and 
engineers. Training may be full-time or part-time, 
on or off-duty, day or evening. It ma> be provided 
by the agency itself, an educational institution, 
another Federal agency, a professional associa- 
tion, or a manufacturer. DOD agencies may pay 
for all or part of the expenses of authorized train- 
ing. The training must be in fields that are or will 
be directly related to the performance of official 
government duties. Training covers many activi- 
ties, such as attendance at conferences and short 
courses. This chapter reports only those training 
activities that provide formal educational course 
work in science, math, or engineering disciplines 
at an accredited academic institution (or DOD 
Agency programs of equivalent stature). Most 
training programs apply equally to undergraduate 
and graduate course work. 

The Naval Air Development Center offers a 
Part-Time Undergraduate Study Award program 
for nOiZ-science and non-engineering employees 
who wish to pursue a scientific or technical 
degree. The employee must have already com- 
pleted one full academic year in the subject field 
and have career status (three years government 
service) with one year employment at * "/-iDC. 
Participants may take up to 20 hours educati jn 
per week at a local college or university, and the 
program provides full pay, tuition and academic 
fees. Appointment to the program is for one year, 
renewable until the Bachelor of Science degree is 
granted. An obligation of three years service for 
each year of training is incurred. The 
Undergraduate Academic program of the Naval 
Ocean Systems Center offers a very similar pro- 
gram except it is limited to nine credit hours per 
semester and applies only to upper division 
courses. The National Security Agtncy offers an 
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Advanced Studies program on a 20 hours 
study/20 hours work format. 

The National Security Agency also offers an 
After-Hours College program that covers up to 
eight credit hours per semester at a local college 
in job-related undergraduate and graduate level 
courses. ITie Defense Nuclear Agency also has a 
similar program for off-site educational opportu- 
nities for employees. 

The National Security Agency is also authorized 
to operate the National Cryptologic School to 
provide specialized education and training for 
employees in computer science, electronic engi- 
neering, cryptology and related fields. The cours- 
es are at undergraduate and graduate levels and 
are taught during duty hours. 

Most components of the DOD offer long-term, 
fiilMime training programs that permit residence 
ot a college or university campus, primarily at the 
graduate lev^ !. The Defense Mapping Agency 
offers its long-term, full-time training program 
to full-time permanent employees with two years 
continuous service, a top secret clearance, high 
potential, and relevant academic background. 
The employees must pursue training in cartogra- 
phy or related disciplines; be willing to relocate; 
and incur a three-year service obligation for each 
year of training. In 1989, four of 35 participants 
were enrolled in undergraduate education pro- 
grams. The Naval Weapons Center and the Air 
Force offer a long-tem training program similar 
to the one above but concentrated in science and 
engineering fields, without the requirement for 
the TOP SECRET clearance and willingness to 
move. The National Security Agency offers an 
external training program called the Directed 
Fellowship/ Scholarship program similar to the 
above programs. 



Another special training program is the Career 
Intern program, which rotates job assignments 
for entry level personnel in administrative, pro- 
fessional and technological fields who are on 
management or execudve track. Participants may 
also receive some educational training. Career 
Intern participants enter at GS-5, 7 and in some 
cases 9 level and generally reach the fuU perfor- 
mance level over a period of several years. Career 
Interns are often recruited directly out of college. 
Finally, the National Security Agency offers two 
programs intended to fill shortages cf skilled per- 
sonnel below the B,Sc. level. The Grow Your 
Own program addresses the need for technicians 
in collecdon Cpvradons, signals conversion, 
telecommunicatfons , traffic analysis and comput- 
er operations. Prof^am recruits, who are high 
school graduates ?.nd agency employees, receive a 
combination of formal and on-the-job training. 
Program graduates must spend two years in the 
field for which they trained. The Computer 
Operations Associates program is targeted on 
community college students in computer science, 
data processing or computer operations pro- 
grams. The students are partially supported for 
continuing educational programs at universities 
and on-the-job training programs that lead to an 
Associate degree and qualification for a GS-5 or 
7 position. 

Graduate 

Graduate level education receives the most sup- 
port ^rom DOD and is focused on the physical 
sciences, enginee Jng, and mathematics. Skills in 
these disciplines are crucial to the accomplish- 
ment of the Department's mission. Tne graduate 
level programs include direct fellowship support; 
indirect support thrc ugh research grants to uni- 
versities, which provide research assistantships 
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for graduate students; and training programs for 
DOD employees. 




Dr. L-. yd Hillman, SFRP from Cornell University, and his graduate 
studeiits, Mr. Stephen McClain and Ms. Mojdeh Anderson, In 
the Nonlinear Optics Laboratory at the Frank J. Seller Research 
Laboratory. 



Tlie AFOSR supports two of the oldest fellow- 
ship programs, Advanced Thermionic Research 
Initiative (ATRI) and Air Force Research in 
Aero Propulsion Techaology (AFRAPT), both of 
which are targeted on critical Air Force needs 
and are conducted by a few cooperating schools. 
The ATRI Fellowship program was initiated in 
1977 at Stanford, transferred to University of 
Utah in 1981, and to UCLA in 1987. It is focused 
on microwave and millimeter wave thermionic 
amplifiers and components and requires a B.Sc. 
in Electrical Engineering and U.S. citizenship. 
The AFRAPT program is a fellowship co-op pro- 
gram involving AFOSR, industry and university 
cooperation to provide a supply of critically need- 
ed engineers in the aeronautical propulsion field. 
The students are typically selected for the pro- 
gram in June, work at their respective companies 
over the summer, and begin graduate study in the 
fall. Thesis work may be done either at the uni- 
versity or at the supporting company. A stipend 
of $1,400 per month plus tuition and fees is paid 
during academic periods, and competitive 
salaries a:e paid during company work periods. 
Approximately half of the graduates are currently 
employed in the gas turbine industry. In 1989 the 
Joint Services Electronics Committee initiated 
another fellowship program targeting the elec- 
tronics area. The program started at a level of 
$90,000 and is intended to increase to $300,000 
in 1991. 

The Laboratory Graduate Fellowship Program 
(LGFP) is an AFOSR program designed around 
the fellowship co-op concept. The piogram is pri- 
marily focused on the physical sciences and engi- 
neering, but includes some life sciences and 
behavioral sciences opportunities. Each fellow is 
assigned to an Air Force laboratory researcher in 
his or her area of interest to serve as mentor and 
advisor. Fellows, who are selected on merit, are 



Programs tc Provide Educational Support 
through Fellowships 

In 1989 DOD provided fellowship support to 
approximately 540 students in 1989 through pro- 
grams administered by the Army Research Office 
(ARO), the Office of Naval Research (ONR), 
the Air Force Office of Scientific Research 
(AFOSR), and Defense Advanced Research 
F-ojects Agency (DARPA). These programs are 
advertised nationally through the distribution of 
brochures to schools and principal investigators 
on DOD contracts and grants, advertising in pro- 
fessional journals and announcements at profes- 
sional society meetings. The fellowship programs 
are authorized as part of the annual appropria- 
tion for DOD research programs or, in the case 
of the National Defense Science and Engineering 
Graduate Fellowship program, directly in U.S. 
Code. 
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encouraged to spend the summer period at their 
sponsoring laboratory. Fellows receive stipends 
plus tuition and fees. The university departnacnt 
atf^pded by the fellow receives $2,000 per year to 
cover additional aoministrative costs. The pro- 
gram attracts high-polential students to science 
and engineering disciplines of interest to the Air 
Force. It supports approximately 75 students. A 
similar progi'am, ONR Graduate Fellow program 
targets the physical sciences, engineering, biolof 
cal science, oceanograpliy, ?r cognitive and neu- 
ral science. Students receive stipends plus tuition 
and fees. The students are encouraged to work in 
Navy laboratories during summer and vacation 
periods. Approximately 50 awards a year are 
made on the *^asis of merit as determined b> dn 
advisory pah^i of technical experts. In 1989, 
approximately 100 participants earned Ph.D.s, 
and the attrition rate for the ^rogram is less than 
7%. Program history, exit surveys from fellows, 
and evaluations from the /election panels indi- 
cate the program is very successful in attracting 
and retaining high quality students and in inte- 
grating them into the research infrastructure. The 
Navy plans to continue the program at approxi- 
mately the present level. A similar Science and 
Technology Fellowship program, administered by 
the Army Research Office, had 53 and 57 partici- 
pants in 1987 and 1988, respectively, but now 
being phased out in fa^or of two new fellowship 
programs (URI and NDSEG). The >*irmy 
University' Rese?rch Initiative program has a 
large fellowship component; in 1989 it hzd a bud- 
get of $3 million and supported 149 fello vs. 
Administered by the Army Research Office, this 
program targets the physical sciences and engi- 
neering and is intended to increase the number 
of sti'dents pursuing careers in science and 
engineering. The program is expected to support 
about 130 fellows at a cost of $2.5 million 
per year. 



The Nat'.onai Defense ?vience and Engineering 
GraJuatc Fellowship ^^NDSEG) program is the 
most recent fellowship program and has specific 
authorization in U.S. Code. Fellowships are 
awarded for study and researCii leading to doc- 
toral degrees in mathematics, physical science, 
biological science, oceanography, and engineer- 
ing. The program is sponsored by the three 
Services and DARPA and operated under con- 
tract. The Fellows receive stipends as well as full 
tuition and fees for three years. DOD also pro- 
vides $2,000 per year support to the fellow's 
department at the university. Fellows are selected 
on uiC basis of merit by panels of experts con- 
vened by the contractor in each discipline. 
Approximately 4,200 applications v/ere received 
for the first competition, and 126 fellows were 
selected 'with support as follows: ONR-39; ARO- 
31; AFOSR-30; and DARPA-26. The program is 
scheduled to receive $10.5 million in 1990 and 
$11 million in 1991, enough to provide three-year 
fellowships to approximately 120 fellov/s per year. 
The program has enjoyed exceptionally high 
quality applicants. 

PrograL?i.s to Perform Research 

DOD is authorized to provide grants and con- 
tracts in areas of research relevant to its mission. 
In 1989 DOD spent approximately $800 million 
on basic and applied research contracts and 
grants to colleges and universities (exclusive of 
R&D centers operated by universities). A major 
benefit of this research is the training of graduate 
students in science and engineering. 
Approximately 9,000 full-time graduate students 
receive research assistantships and other related 
support. Assuming a cost of $^^^,000 per year for 
graduate assistantships, the level of support for 
assistantships would be approximately $170 mil- 
lion per year. Research programs of DOD are 
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administered by the Army Research Office, the 
Office of Ndval Research, tn Air Force Office of 
Scientific Research, and the Defense Advanced 
Research Projects Agency and are coordinated by 
the Office of the Director for Defense Research 
and Engineering, Research and Laboratory 
Management. Individual assistant-ships are 
selected by the Principal Invesd gator and the 
school, and are not limited to U.S. citizens or 
nationals. The DOD research effort has been 
responsible for the training of a large number of 
the scientists and engineers who now wcrk in the 
physical sciences and engineering and ha5 there- 
fore made a major contribution to the Nadon's 
supply of highly trained sciendsts and engineers. 

rtO£rams to Provide Research Experience 

Many of ih** programs that provide research 
experience at the undergraduate level are also 
conducted at the graduate level, in particular the 
Co-op programs and the Summer Hire programs 
are used extensively at the graduate level. The 
Air Force Graduate Student Research program 
provides for a ten-week research experience for 
graduate level science and engineering student:^. 
The program is closely coordinated with the 
Summer Faculty Research program so that facul- 
ty members can supervise the students* research. 

Programs to Provide Science and Engineering 
Education for Employee Training 

Training programs for employees include tuidon 
support for a few courses, part-dme work pro- 
grams, and full-time, long-term programs. 

Examples of the short-term tuidon support pro- 
grams include After Hours Tuition Support at 
Defense Intelligence Agency, the Tuidon 
Assistance program of the Defense Mapping 



Agency, the NA^'SEA Insdtute at Naval Sea 
Systems Headquarters (which offers career spe- 
cific courses in cooperation with Virginia Tech), 
and Instructional Television offered by Naval 
Ocean Systems Center and Naval Research 
Laboratory. Under the On-Site Education Center 
Classes arrangement with the University of 
California at Chico State and Irvine, Ser/ice 
employees of the Naval Weapons Center receive 
live and televised graduate and undergraduate 
classes; a similar arrangement exists at the Army 
Corps of Engineers Waterways Experiment 
Stadon Graduate Insdtute, carried out in cooper- 
ation with Louisiana State, Texas A&M, and 
Mississippi State Universides. 

Examples of part-dme study programs include 
the Edison Memorial Training program at Naval 
Research Laboratory, which combines work and 
academic study at full salary after one year at 
NRL. The Graduate Academic program at Naval 
Ocean Systems Center is a 20 hour academic/20 
hour work program at full salary. 

Several programs allow participants to attend 
graduate school full-time while they receive lull 
salary and tuition. Usually employees are eligible 
after three years of service and must commit to 
three years of continued service for each year of 
education. Programs of this type include the 
Mission Related Graduate program at the Army 
Corps of Engineers; the Long-Term Graduate 
Training programs at the Naval Sea Systems 
Headquarters and the Naval Ocean Systems 
Center; thj Full-Time Graduate Education pro- 
gram at the Naval Air Development Center; the 
Full-Time Study program at the Defense 
Intelligence Agency; and the Advanced Graduate 
Research program a* the Naval Research 
Laboratory. The Naval Research Laboratory's 
Select Graduate Student program offers one-half 



THE U.S. DEPARTMENT OF DEFENSE 



salary support for full-time study after only one 
year of government service. Several organizations 
offer long-term training opportunities in critical 
disciplines such as the Operations Research 
Systems Analyst Fellows offered by the 
Department of the Army Headquarters and 
Operations Research Advanced Fellow offered 
by the Anny Materiel Command; the DCI 
Ex::eptional Analyst offered by the Defense 
Intelligence Agency; and the Coastal Engineering 
Education program, Water Resources Planning 
Associate and Water Resources and 
Environmental Law Associate, all offered by the 
Army Corps of Engineers. 

The Air Force has two unique programs that cou- 
ple recruiting with advanced education. The 
Palace Acquire program recruits recent college 
graduates in engineering into the Career Intern 
pro^^am and allows them to pursue advanced 
job-related studies leading to a M.Sc. degree dur- 
ing the trainee period. The program has been in 
operation since 1986 with about 50 interns per 
year, and has produced very satisfactory results. 
The Palace Knight program, developed and 
administered by the Air Force Civilian Personnel 
center, enables personnel to pursue advanced 
studies in their career fields at both the M.Sc. 
and Ph.D. level. New recruits are hired at the 
GS-7 level and report directly to their universities 
as their first duty stations. Thc^ usually receive a 
Master's degree during the first one to two years, 
then are assigned to a labAvork position for three 
years. With satisfactory ratings in their work 
assignments, the Palace Knight trainees can then 
return to school to continue their studies toward 
a Ph.D. degree. Full salary, tuition, and reloca- 
tion expenses to the duty station are paid. A con- 
tinued service agreenicnt of three years for each 
year of training must be signed prior to employ 



ment. The program is slated to have approxi- 
mately 100 participants per year. 

Postdoctoral 

Postdoctoral and faculty education programs 
expose new Ph.D.s to state-of-the-art science and 
technology or provide opporr":iities for faculty 
enrichment, including faculty at minority institu- 
tions. Since the programs employ trained 
scientists and engineers, they are classified as 
research programs. They also serve, however, to 
introduce faculty to areas of research interest to 
DOD and, in the case of the postdoctoral fellow 
programs, are one of the most effective recruidng 
programs available to the laboratories. 

Programs That Perform Research 

The National Research Council Research 
Associateship program is one of the oldest educa- 
tion programs supported by DOD, dafing back to 
1957. During 1989 the program placed 239 post- 
doctoral fellows in 17 DOD laboratories and cen- 
ters, including all three Services and several agen- 
cies. The program is operated for the 
Department of Defense by the National 
Research CounCii. Most associateships are limit- 
ed to U.S. citizens, but the Air Force accepts for- 
eign nationals. The NRC postdoctoral program is 
highly regarded and has provided many outstand- 
ing scientists and engineers for the DOD labora- 
tories and centers. 

The Office of Naval Technology supports the 
ONT Post-Doctoral Fellowship program for 
selected science and engineering fields of interc:>t 
to the Navy. In 1989 the program placed 77 par- 
ticipants at participating Navy laboratories. 
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Programs Targeted to Increase the Participation 
of Women and Minorities 

The Women Science Scholars program, devel- 
oped by Office of Naval Research, wiovides post- 
doctoral experience for women with Ph.D.'s are 
at points in their careers where this experience 
can make a critical difference. ITie program is 
based at Bunting Institute of Radcliffe College 
and is operated in collaboration with other New 
England schools. The women ar? paid a stipend 
of $25,000 for one year. The program is rated 
highly by the participants and credited with sub- 
stantially aiding their careers and attracting them 
to research areas of inters 3t to DOD. 

NEW iNITIATiVIES 

The National Defense Science and Engineering 
Graduate (NDSEG) Fellowship program is the 
most recent graduate research educadon inida- 
tive. The program was authorized by Congress in 
1989 to increase the number of students pursumg 
advanced decrees in science and engineering 
fields of importance to DOD. The fellowship 
pays a stipend for three years as well as full 
tuition and fees for a period of three years. The 
program will provide fellowships for approxi- 
mately 120 fellows a year with a total of 360 in 
the program after chree years. Support for the 
program is provided by the Service research 
offices (ARO, ONR, AFOSR) and DARPA. The 
initial solicitation for fellows was veiy well 
received with 4,200 applications for the 126 
NDSEG Fellows selected in 1989. Annual fund- 
ing for the program was $10 million .n 1989. In 
report language, the Congress has called for $20 
million for 1991. 



SUMMARY 

Among the most effective recruiting programs 
are the Career Intern programs that recruit from 
campus for an accelerated promotion track and 
also provide advanced education. Co-op pro- 
grams are also rated as veiy effective, with 
recruitment rates of 65-70% reported in some 
organizations. At the advanced degree level, the 
postdoctoral research associateships are very 
effective in providing a continuing supply of well 
qualified graduate scientists and engineers for 
conducting research in DOD laboratories c 
under university grants and contracts. 

The in-house training programs are generally 
considered important botti for providing educa- 
tional opportunities for employees and as a 
recruiting tool. 

Among the reseaich office programs, the 
research assistantships resulting from research 
awards to universities are considered the most 
effective because the student support is coupled 
with research peiformed in an area of interest to 
DOD. Fellowship programs with a laboratory tie 
are next most effective in terms of training stu- 
dents in an ar^a of research of interest to DOE 
and recruiting the students upon completion of 
their education. In terms of direct recruitment of 
scientists and engineers, th^* unrestricted fellow- 
ships appear to provide the least return to DOD 
in terms of direct recruitment of scientists and 
engineers. 

DOD's investment in science and engineering 
research and related education programs at 
HBCUs rose to approximately $30 million in FY 
1989. Moreover, efforts are being made to meet 
the requirements of section 1207 of Public Law 
99-661, the 1987 National Defense Authorization 
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Act, which directed DOD to reach a goal of 5% 
for contract awards to small disadvantaged busi- 
nesses, HBCUs and Mis. Until recently, DOD's 
relationships with a large number of these institu- 
tions was circumscribed, because DOD's 
support for science and engineering education at 
the university level was derived from authority to 
conduct research, and because fewer than a third 
of the 106 HBCUs have graduate programs in 
science and engineering fields, and only ten 
offt. the Ph.D. degree. Recently passed legisla- 
tion provides authority that will enable broader 
DOD activity in educational programs at HBCUs 
and Mis. 



knowledge generated by the university, industry 
and DOD laboratory research communities. 

The DOD has the experience and -capabilities to 
contribute to the improvement of the quality of 
science and engineering education and to moti- 
vate and educate a new generation of scientists 
ai .1 engineers. The DOD uses its authority to 
recruit, develop and retain scientists and engi- 
neers and also to motivate students to pursue 
care jrs in science and engineering. 



Precollege programs range from short exposure 
tours, seminars and science fairs to more intense 
tutoring and summer experience programs. 
The most effective are those that influence 
career decisions for science and engineering, 
provide the necessary career guidance and pro 
vide a glimpse of the excitement and adventure 
m a jcience and engineering career. The High 
School .Apprenticeship Programs provide these 
elements. 



DOD brings large numbers of high school, under- 

duate and graduate students, postdoctoral 
scholars and faculty researchers into its laborato- 
ries for ifc-^afch experiences during the summer. 

The DOD has substantial experience and 
resources invested in the .raining and prepara- 
tion of personnel. The increasing sophistication 
and complexity of the defense systems in use 
today require the Department to train the techni- 
cians and managers necessary to maintain and 
utilize these systems effectively. The develop- 
ment of new systems depends on the science and 
technology base in the DOD laboratories and the 
defense industry, and this in turn depends on new 
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"Making American students fiist in 
the world in science and 
mattiematics actiieyement is a 
high personal piiority because of 
my background in mathematics. 
Quality programs and taiented, 
dedicated teachers are needed to 
maintain our iead in basic 
science and technology, and to 
build a proficient workforce for 
the 21st century." 

Deputy Secretary 
Ted Sanders 
Vice Chair, 

FCCSET Committee on 
Education and 
Human Resources 
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THE DEPARTMENT IN BRIEF 

Created in 1980, the U.S. Department of 
Education (ED) is one of the 14 Cabinet-level 
agencies assisting the President in executing his 
policies for the Nation and in implementing laws 
enacted by Congress. The Department has four 
h.Hjor responsibilities: 

♦ to establish policies relating to Federal 
financial aid for education, to administer 
distribution of those funds, and to monitor 
their use; 

♦ to collect data and oversee research on 
America's schools and to disseminate this 
information to educators and the general 
public; 

♦ to identify the major issues and problems in 
education and to focus nation il attention on 
them; and 

♦ to enforce Federal statutes prohibiting 
discrimination in programs and activities 
receiving Federal funds and to ensure equal 
access to education for every individual. 

The Department of Education has existed as a 
Cabinet-level agency for only a short time, but its 
history goes back to 1867. Originally created as a 
non-Cabinet level Department, it quickly was 
changed to an Office of Education. For over a 
century, the Office of Education was located 
within a series of Federal agencies, primarily 
charged with collecting information and statistics 
about the Nation's schools. 

In the late 1950s and 1960s societal concerns with 
the quality uf education in the U.S. led to the ere 
ation of a great number of programs to improve 



educaucn, particularly focused on the disadvan- 
taged. In the 1970s, these programs expanded 
with national efforts to help racial minorities, 
women, individuals with disabilities, and non- 
English-speaking students gain equal access to 
education. 

In October 1979, Congress passed Public Law 96- 
88, creating the present U.S. Department of 
Education. The Department has more than 4,800 
employees and an FY 1991 budget of approxi- 
mately $28 billion. 

ROLE OF ED IN MATHEMATICS AND SCIIiNCE 
EDUCATION 

Opportunity, improvement and understanding 
are the principal missions o^ he Department. 
That is, the Department provides resources to 
increase opportunities for students to learn math- 




Blocks and puzzles are excellent educational tools that help young 
children develop skills for other learning activities. 
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ematics and science. ED supports research and 
assistance programs designed to improve the 
quality of mathematics and science education. 
And ED collects data on student learning and 
conducts studies and analyses on the condition of 
science and mathematics education. 

The programs targeted on m-^thematics and sci- 
ence allow the Department to influence the 
direction of its larger formula grant programs tc 
States and localities. A major grant program 
(Dwight David Eisenho'ver Mathematics and 
Science Education), research and improvement 



programs and initiatives, and focused studies on 
the condition of science and mathematics educa- 
tion arc all .!wi>igned to improve the quality of 
irathematics ind science education. 

ED's role is broadly based and connected to cvciy 
level of formal t Jucalion. ED programs reach 
nearl> cveiy school system and institution of 
postsecondary education. Programs support 
mathematics, science and technical education for 
the disadvantaged, handicapped and students for 
which English is not a primary language. ED pro- 
grams increase student access and opportunities 
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An elementary school child studies the sequence of nitmbers— a 
precursor to a formal program of mathemaflcs. 



in elementary school through graduate school 
study. The Department also supports the integra- 
tion of science aisd mathematics learning with 
vocational and technical education. 

Most jf the Department's precollcge fun Js a . 
allocated to States and localities by formula. 
Thes.' formulas arc based primarily on a specific 
student category. Most postsecondary education 
funds are allocated through grants or loans to 
individual students. These funds support uppor- 
tunities to learn science and mathematics, howcv- 
er, they also serve broader purposes such as assis- 
tance to enhance all learning programs foi the 
disadvantaged or disabled. The actual amount 
spent on mathematics and science education is, 
with the exception of the Eisenhower State pro- 



gram, up to the grant recipient-State, local 
education agency, or individual student. 

About 6% of the approximately $330 billion 
spent on education in this country (1988-89) 
comes from ED. However, the Department plays 
an influential role in making opportunities avail- 
able to underrepresentcd groups and in stimulat- 
ing improvement in mathematics and science 
education. 

ED's role in mathematics and science education 
is broader than that of most other Federal agen- 
cies. Whereas the Federal agencies with scientific 
missions focus primarily on undergraduate and 
graduate le/'^J programs that prepare top stu- 
dents to become scientists and engineers, ED 
begins its efforts much earlier in the educational 
process, addressing the needs of students of all 
ages and ability levels. While the Department of 
Education does have some programs for gifted 
students aiming at science careers, these pro- 
grams do not represent a dominant theme in 
ED's total mathematics and science efforts. 

The Department docs not have a single major 
operating unit specifically charged with oversee- 
ing mathematics and science education. Rather, 
the Department is organized by educational level 
(Elementary and Secondary Education and 
Postsecondary Education) and particular educa- 
tional concern (e.g. vocational education, bilin- 
gual education, and special education). 
Mathematics and science education activities are 
carried out within these larger units. Because the 
units address broader concerns, mathematics and 
science activities, e .en though substantial, are nut 
often featured prominently. 
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ED MATHEMATICS AND SCiENCR BUDGET 

The President's FY 1992 overall request for 
the Department is $29.1 billion, with S329.9mil- 
lion specifically earmarked for those programs 
that directly address mathematics and science 
education. This request represents a 40% 
increase in mathematics and science. A new ini- 
tiative is proposed - Mathematics and Science 
Achievement Awards to schools - with a budget 
request of $40 million. Major increases are pro- 
posed for the Eisenhower Mathematics and 
Science Education Programs, National Science 
Scholars, and the collection of statistics and 
national . ssessment information to aid in mea- 
suring progress towrrd the National Educational 
Goals and general educational attainments. 



cation agencies and among Federal agencies 
through cooperative efforts and working partner- 
ship? For example, the National Eisenhower pro- 
gram is used in cooperation with the National 
Science Foundation's materials development ^..d 
leadership training program > tc " 'ovide technical 
assistance to State Eisenhower kt. Jthematics and 
science education coordinators. 

The Department will join other agencies through 
the rCCSET-CEHR to coordinate Federal sup- 
port. This will encourage greater coordination 
among States and localities so that all funds can 
form a vector of support for systemic change and 
reform efforts* Through these efforts .nc dramat- 
ic changes needed to reach national education 
goals can be sustained from >car to year. 



About 9: % of ED's direct mathematics and sci- 
ence program requests are aimed at the precol- 
Icge level. Within prccollege, tc.Jier develop- 
ment and enhancement represent almost 76% of 
the Departn^ent's total request. At *he preccllege 
level, ED's request is 50% of the total Federal 
budget; the Department's teacher development 
and enhancement request is 71% of the total. 



Chart 1 

ED Education tiudgstFYiggz 



TOTAL: $329.90 MILLION 




Procdlego 95% 
$313.80 



Programs directly focusing on mathematics and 
science education represent only a small propor- 
tion of the Dcpartmc it of Euucation's invest- 
ment in these subjects. The formula grant 
programs have been estimated to provide over $2 
billion additional support for mathematics and 
science education. 



Undorgriduato 5% 
StGlO 




A major effort of the Department is to use its 
programs that are focused entirely on mathemat- 
ics and science education to maximize the impact 
of the much larger formuh grant and student aid 
programs. This will be accomplished Uirough 
increased coordination with State and local edu- 
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LIGHT 



C OiiuuH The new Mathematics and Science Achievement Awards inltiatr 
g J^(^ ^^6d high levels of mathematics and science educaaon5ml)rovement 



provide $40 million to school systems that have 
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Table 1 

Department of Education's FY '92 Budget Directly 
Supporting Mathematics onu Science Education 



Education Level 


FY 1991 
(in millions) 


FY 1991-92 Change 
(Dollars) (Percent) 


Total 


$329.9 


S94.9 


40.3% 


PrecoIIege 


S3 13.8 


$85.7 


37.6% 


Teacher 

Enhar<''"n3nt 

Curriculum 


$239.0 
S 34.8 


$37.0 
$ 8.7 


18.3% 
33.3% 


Undergraduate 


S 16.1 


$ 9.2 


135.0% 


Curriculum 
Student Incentives 


$ 6.1 
S 10.0 


$ 0.2 
S 1.0 


3.3% 
900.0% 



ED MATHEMATICS AND SCIENCE MiSSiON 

The Department of Education has been strength- 
ening its efforts in mathematics and science edu- 
cation over the past several years. The 
Eisenhower Mathematics and Science State 
Grant Program remains the cornerstone program 
in these subjects, having received a 59% increase 
in FY 1991. Hov/ever, other activities also 
received attention in FY 1991. The aim of the 
Department is to provide a balanced portfolio of 
programs that will benefit teachers, students, and 
schools at all educational levels. To this end, a 
number of initiatives have been undertaken. 

Cooperation and collaborative support for pro- 
grams among Federal agencies is a key part of 
the Department's sf^tegy to improve mathemat- 
ics and science education. Working w*..- .he 
National Science Foundation, for example, the 



Department is supporting several national efforts 
to improve mathematics assessment, the dissemi- 
nation of exemplary materials and the design of 
secondary science education. Further, the 
Departm'^nt is working with other agencies to 
strengthen the clearinghouse function witb 
regard to research information, materials, and 
exemplary practice. 

As part of its competition for national research 
and development centers, the Office of 
Educational Research and Improvement has 
recently funded two five-year National Research 
and Development Centers, one in Mathematics 
and one in Science Education. The mathematics 
center is located at the University of Wisconsin- 
Madison while the science center is at Ohio State 
University. The mathematics Center mission 
includes development of authentic assessments 
V f mathematics instruction and techniques for 
iir plementation of board scale mathematics 
curriculum changes. The Science Cen; ./will 
include study of incentives for students to select 
science careers and the relevance of science to 
their daily lives. 

The purpose of these centers is to provide a focus 
for research in learning, teaching and assessment 
that will inform and enhance reforms underway 
in these subject areas. These Centers will also dis- 
seminate current findings to practitioners <tnd 
policymakers, as well <xi> to researchers. A total of 
$L4 million was dy* arded to thct' two centers in 
FY 1991. 

On April 5, 1989, as part of the Educational 
Excellence Act of 1989, President Bush submit- 
ted to Congress a proposal to create a National 
Science Scholars program. The authorization for 
this program, which will be administered by the 
Department of Education, was enacted by 
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HIGHLIGHT. 



With additional FY 1992 funds, the Elser. J Mathematics and Science EduoaSon State Grants program will 

I ab!d to place prbrity on assisting elementary and school teachers. 



Congress and signed into law on November 16, 
1990. The high visibility, prestigious nature and 
significant financial reward of these scholarships 
will draw the att'^ntion of educators, capable high 
school students and the American public to the 
importance of science and mathematics educa- 
tion. More specifically, by recognizing their 
achievement, the program will provide an incen- 
tive to high school students to excel in science 
and mathematics at the postsecondaiy eduwation 
level. 




In a high school biology lab, young wcmen discover the 
fascination of science. 



The Eisenhower State Mathematics and Science 
Education Program is the largest single precol- 
lege math and science program supported by any 
Federal agency. Because of the Department's 
concern about program accountability, the 
Department contracted for a two-year national 
study of the State Mathematics and Science 
Education Program, which was completed in the 



fall of 1990. Although the program is relatively 
new, this study found that the program is already 
plajing a role in reform efforts now taking place 
in a large number of school districts. Often the 
Eisenhower funds provide the major portion of 
jjupport available for teacher development in 
many districts. Further, the program reaches 
large numbers of the Nation's teachers. In 1988- 
89, over 600,000 professional development expe- 
riences were supported. The Eisenhower State 
Grants program has also served the function of 
bringing together various elements of the educa- 
tional system, from school districts to State agen- 
cies and institutions of higher education. 

The Eisenhower National Mathematics and 
Science Education Program fiinds grants and 
cooperative agreement" for projects of national 
significance in mathematics and science educa- 
tion. This program has been instrumental in pro- 
moting educational reform by supporting pro- 
jects, such as the National Science Teachers 
Association project to reform the scope, 
sequence and coordination of secondary school 
science. Und^r this new design, students will 
study physics, chemistry, biology and earth/space 
science every year for six years. The Eisenhower 
National Program is also assisting Project 2061, 
the American Association for the Advancement 
of Science program aimed at fundamental reform 
of the long-term science and mathematics learn- 
ing of American students. Several of these efforts 
arc jointly funded by ED and the National 
Science Foundation. Eisenhower National funds 
are also used to provide technical ass'stance to 
State Eisenhower program leaders. 

The Office of Special Education Programs 
recently funded studies analyzing general educa- 
tion mathematics and science curricula for grades 
K-8 and developing curricular approaches for 
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teaching mathematics and science to students 
with disabilities who are integrated into regular 
classrooms. These projects will generate curricu- 
lum guides to be used by textbook publishers, 
teachers and curriculum specialists. 

To increase the xiumber of exemplary mathemat- 
ics and science projects in its network, the 
Nattonal Diffusion Network (NDN) and its tech- 
nical assistance contractor initiated a search for 
new projects. NSF aided in the identification of 
projects, referring projects developed with NSF 
funds to the NDN program. Several of these pro- 
jects have already become part of NDN and oth- 
ers are preparing for validation. 

In December 1989, Deputy Secretary Ted 
Sanders organized Departmental Task Force on 
Mathematics and Science Education, chaired by 
the Director of the Office of Research and com- 
posed of representatives from each organization- 
al unit in ED. The Task Force recommended 
procedures to identify exemplary mathematics 
and science programs. Recommendations also 




Deputy t:{Iuc2/'^n Secretary Ted Sanders talks with high school 
students aboir their perspective on education and our world. 



included new approaches to extend the mathe- 
matics and science education impact of formula 
grant programs. 

Deputy Secretary Sanders has already established 
a Department-wide Mathematics and Science 
Education Steering Committee and charged it 
with determining how the Task Force's recom- 
mendations can be implemented. 

INTERAGENCY COOPERAriON 

The Department has a wide range of interactions 
with other Federal agencies regarding its mathe- 
matics and science education programs. The 
Eisenhower Program has coordina ed its plan- 
ning mih NSF, NASA and the Department 
of Energy. ED and the Department of Energy 
have signed a memorandum of understanding to 
encourage and facilitate closer relationships 
between States ^iid local school districts and 
Department of Energy facilities. 

The Department has designated Assistant 
Secretary Christopher T. Cross to coordinate 
interagency activities. Joint funding ventures 
have been undertaken with NSF on a number of 
projects, including AAAS's Project 2061 and the 
Mathematical Sciences Education Boa *d of the 
National Academy of Sciences. 

NEW INITIATiVES 

Mathematics and science education is a major 
priority for the Department of Education in 
FY 1992 and beyond. The Department is 
recommending the establishment of one new 
program that specifically targets mathematics and 
.xience education ard a major expansion of 
another that began in 1991. 




■»a;HW;giii with addmong* FY 1992 funds. Jie Elsenhower National Mathematics and Science Education program will include an 
emphasis on projects aimed at changing the whole school to support mathematics and science teaching and teaming. 
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Tasks fnvolvlng handwriting and drawing heip children Improve 
hand-eye coorrfination and learn skills essential to reading and 
arithmetic. 

Mathematics and Science Achievement Award 

This program, a new initiative proposed by the 
Department for 1992, is meant to stimulate 
schoo.., in their attempt to better students' 
achievement in mathematics and science. Its 
requested appropriation of $40,000,000 would be 
used to reward i jhool districts whose students 
have demonstrated the highest level of improve- 
ment in mathematics and science performance. 
(Precollege Other - $40 million) 

National Science Scholars 
Many colleges and universities have recently 
reported precipitous decreases in mathematics 
and science undergraduate majors. With gradu- 
ate science and engineering programs that 
already consist of up to 50% foreign enrollments, 
the U.S. is not maintaining an adequate supply of 
new candidates for the science professions. 

The National Science Scholars Program provides 
an excellent vehicle to begin addressing these 
problems. Scholarships of up to $5000 per year 
wiU be given to two students in each Congres- 



sional district. The request for FY 1992 will 
increase the program by 900%, permitting a 
much larger set of awards to beginning under- 
graduate students while continuing to support the 
first set of awardees in their sophomore year. The 
Science Scholars Program is projected to grow to 
$20 million by FY 1994. (Undergraduate Direct 
Student Jupport - $10 million)* 

INGOING PROGRAMS 

Precollege Programs 

Eisenhower Mathematics and Science Education 
State Grants Program 

The Eisenhower State Grants program provides 
assistance to State educational agencies, local 
educational agencies, and institutions of higher 
education to strengthen the economic competi- 
tiveness and national security of the United 
States by improving the skills of teachers and the 
quality of instruction in mathematics and science. 
Since the bulk of Eisenhower funding is available 




A middle school ciiild takes an interest in the operation of 
computers and ttieir van'ed uses. 
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Increased FY 1992 funding will expand the Natio' al Science Scholars program by 900%. 



iHE U.S. DEPARTMENT OF EDUCATION 



through formula grants, the program is easily 
accessible and popular with grantees. The 
requested increase to $239 million will permit 
greater flexibility in programming at State and 
local levels, and increase the opportunities for 
cooperation with NSF's Teacher Preparation and 
Enhancement program. 
(PrecoIIege Tei cher Enhancement - 
$239 million) 



mary goal is to determine and report the status 
and trends over time in educational achievement, 
subject by subject. In 1990, NAEP began the col- 
lection of mathematics achievement data to pro- 
vide Stace-by-State comparisons. This initial teiit- 
ing was done in 8th grade. An increase of funds 
will permit this testing to be carried out in 4th as 
well as 8th grade in 1992. 
(PrecoIIege Cumculum Materials - $14 million) 



1 

ERIC 



Eisenhower National Program 
This program is a major component of the 
Department's efforts to ensure that U.S. students 
will be first in the world in science and mathe- 
matics achievement by the year 2000. Anticipated 
priorities for 1992 include projects designed to 
implement curricula that would introduce stu- 
dents to and enable them to learn higher order 
mathematics and science concepts at earlier ages; 
and programs to encourage and assist persons 
with training and experience in mathematical and 
scientific fields to enter teaching through alter- 
nat<: teacher certification routes. Requested 
increases in program funding will support 
reforms at elementary and secondary levels that 
change the whole school rather a single element 
such as curriculum or teaching practices. 
Whenever possible. National programs will be 
designeu to leverage Federal, State, and local 
funding, particularly Federal funds distributed by 
formula, such as Chapter 1 and Chapter 2. 
(PrecoIIege Curriculum Materials - 
$K 7 million) 

National Assessment of Educational Progress 
(NAEP) 

NAEP is the only nationally representative 
assessment of what American students know and 
can do. It is an ongoing, Congressionally 
mandated project created to survey the educa- 
tional attainments of young Americans, lis pri- 



National Research and Development Centers 

The national education research and develop- 
nent centers are the Department's primary vehi- 
de for supporting new research to inform efforts 
to improve the quality of American education 
and advance progress toward the goals. The 
Office of Educational Research and 
Improvement fully intends that the research and 
development centers will be active and essential 
partners in its effort to provide greater service 
and practical assistance to policymakers, practi- 
tioners and la> people throughout the country. In 
addition to the two centers that specifically 
address mathematics and science, ac least 10 of 
the other 23 centers are engaged in efforts to 
improve matliem^ucs and science education. 
These projects include mathematics, science and 
technology projects relating to teaching students 
at the elementary and secondary 'evel, including 
the disadvantaged. (PrecoIIege Curriculum 
Materials - $2.0 million) 

National Diffusion Network (NDN) 
NDN helps make available to schools, colleges, 
and other institutions hundreds of exemplary 
programs, many of which are in naathematics and 
science. In the last few years, NDN has issued a 
booklet of high quality mathematics programs 
and a companion booklet of outstanding science 
programs. One such program, is Life Lab Science, 
an elementary school program that strives to 
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ensure students' future interest and success ii sci- 
ence by improving student attitudes toward tne 
study of science, and increasing students* level of 
knowledge and skill acquisition in science. The 
instructional approach is a combination of indoor 
and outdoor hands-on science activities with the 
key component being the garden lab. Through a 
national network of "developer demonstrators" 
and "State facilitators", thouc^nds of NDN pro- 
grams have been adopted by schools and school 
districts. (PrecoIIege Curriculum Dissemination - 
$3.6 million) 

Educational Resources Informatidn 
Center (ERIC) 

ERIC is a nationwide information network that 
acquirT-, catalogs and provides access to educa- 
tion literature. The ERIC system includes 16 
Qearinghouses. A Clearinghouse located at Ohio 
State University specifically focuses on 
Mathematics, Science and Environmental 
Education. This Clearinghouse generates synthe- 
ses and summaries on mathematics and science 
topics ^> well as compilations of promising pro- 
gratiis and practices. (PrecoIIege Curriculum 
Dissemination - $400,000) 

Undergraduate Programs 

Minority Science Improvement (MSIP) 
MSIP provides financial assistance to projects at 
postsecondaiy institutions with predominantly 
minority enrollments. It is designed to enhance 
the capacity of such institutions to develop and to 
maintain quality science education programs, as 
well as to help increase the representation of eth- 
nic minorities in science and engineering careers. 
Department studies indicate that MSIP has been 
successful in improvin;^ the quality of science 
instruction at participating institutions and in 
increasing the number of students in those in: I- 




tutions majoring in science. 
(Undergraduate Curriculum Materials - 
$6.1 million) 

Other Education Programs 

Many other Department of Education programs 
support activities that promote improvements in 
mathematics and science education as part of 
their broader missions. The Department is taking 
steps to ensure that knowledge gained from the 
projects about how to improve science and math- 
ematics education is made available to 
others who can benefit. Highlights of some of 
these activities include: 

ESEA Title I, Chapter 1 

Chapter 1 is the largest Federal elementary and 
secondary education program with a 1991 appro- 
priation of over $6 billion. The program is 
designed to improve the access and quality of 
learning for disadvantaged children. Reading and 
mathematics are the major components of the 
LEA grants program, with approximately 45 per- 
cent of the participants receiving mathematics 
instruction. In 1987-88, the program involved 
t6,000 teachers, 4.9 million children (2.2 million 
in mathematics), and nearly all of the LEAs in 
the country. 

Star Schools 

Star Schools supports telecommunications part- 
nerships of schools, higher education institutions, 
industry and others to develop, construct, or 
acquire telecommunications equipment, develop 
and acquire instructional programming, and 
obtain technical assistance. The purpose is to 
improve instruction in science, mathematics, for- 
eign languages and other subjects, primarily by 
means of satellite or microwave relay between 
centrally located sources of instruction and stu- 
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dents in different locations, especially students in 
Chapter 1 schools or with limited access to 
instruction in science, mathematics, and foreign 
languages. 

Technology^ Educational Media^ and Materials 
for Individuals with Disabilities 
This program supports projects and centers that 
advance the availability, quality, use, and effec- 
tiveness of technology, educational media, and 
materials in the education of children and youth 
with disabilities. In FY 1990, approximately 
15 percent was spent on projects in mathematics 
and science areas. The program recently spon- 
sored national conference on cognitive and 
metacognitive approaches to mathematics 
Instruction, and research and development on 
interactive assessment technologies that use 
microcomputer-based expert systems and artifi- 
cial intelligence for mathematics instruction. 

Fund for Innovation in Education (FIE) 
FIE supports projects that stren^^hen and expand 
appropriate uses of technology and other innova- 
tive approaches to the comprehensive reform of 
public and private elementary and secondary 
schools. Mathematics and science education 
accounted for 2\% of this program in 1990. For 
r mple, BBN Systems and Technologies Corp. 
of Cambridge, Massachusetts is developing a col- 
laborative teacher-enhancement program for 
middle school mathematics teachers. This system 
draws on a computer curriculum developed by 
BBN. 

Magnets Schools Assistance 
This program provides grants to eligible local 
educational agencies to establish and operate 
magnet schools that are part of approved deseg- 
regation plans and offer special curricula 



designed to attract students from different social, 
economic, racial, and ethnic backgrounds. A 
substantial proportion of magnet schools are 
focused on mathematics and science instruction. 
For example, the Long Beach (CA) Unified 
School district is using its grant for an aerospace 
technology magnet program. 

Vocational Ediucation 

The Vocational Education appropriation sup- 
ports programs designed to train a skilled and lit- 
erate workforce. These funds are used by State 
and local administrators to expand and improve 
vocational education programs, and ensure equal 
opportunity in vocational education programs to 
traditionally underserved populations. With cur- 
rent concern for applied science and technology, 
vocational education has become a focus for 
mathem.atics and science. The reauthorization of 
the Perkins Act also stresses the integration oi 
basic academic subject iratter with vocational 
education, providing greater opportunities for 
mathematics and science learning. 

Fund for the Improvement of Postsecondary 
Education (FIPSE) 

FIPSE stimulates institutions of higher education 
to identify and pursue improvement in education- 
al quality. The program supports a wide range of 
curriculum reform, faculty development, and 
educational improvement projects. 
Approximately one-quartci of fhe FIPSE projects 
in recent years have dealt with mathematics 
and science in four broad categories — postsec- 
ondary mathematics curriculum and faculty 
development, postsecondaiy science curriculum 
and faculty development, minority access and 
retention in science and mathematics, and teach- 
er education for mathematics and science. For 
example, Bridgewater State College (MA) 
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provided academic support for minority and 
disadvantaged students to improve their perfor- 
mance in calculus. 

EDUCATION DEPARTMENT PROGRAM CONTACTS 

Assistant Secretary^ OfHce of Educational 
Research and Improvement (OERI) 

Christopher Cross (202) 219-2050 

David Florio (202) 219-2050 

Interagency Cooperative Arrangements 

Office of Research (OERI) 

Milton Goldberg (202) 219-2079 

Conrad Katzenmeyer (202) 2 1 9-22 1 0 

Henrietta Moody (202) 219-1982 

Research and Development Centers 

Educational Resources Information Center 

National Center for Educational Statistics 

National Assessment of Educational Progress 

Fund for the Improvement and Reform of 

Schools and Teaching(OERI) 

Allen Schmieder (202) 219-1496 

Eisenhower (National) 

Fund for the Improvement and Reform of 

Schools and Teaching 

Fund for Innovation in Education 

Programs for the Improvement of Practice 
(OERI) 

Mary Lewis Sivertsen (202) 219-2141 

National Diffusion Network 
Regional Laboratories 
Star Schools 

Javits Gifted and Talented Students Education 



Office of Postsecondary Education (OPE) 

John Childers (202) 708-8596 

Lawrence Grayson (202) 708-5656 

Argelia Velez-Rodriguez (202) 708-9996 

National Science Scholars 

Minority Science Improvement 

Fund for the Improvement of Postsecondary 

Education 



Office of Legislation (OL) 
Sandra Cook 

Office of Management (OM) 
Ruth E. Hall 



(202) 401-1438 



(202) 401-0470 



Office of Special Education and Rehabilitative 

Services (OSERS) 
Tom V. Hanley (202) 732-1110 

Research in Ed. of Individuals with Di^^abilities 
Technology, Educational Media, and Materials 
for Individuals with 
Disabilities 

Media and Captioning Services 
Special Education — State Grants 

Office of Private Education (OPRE) 

Karen Kelly (202)401-1365 

Office Intergovernmental and Interagency 

Affairs (OIIA) 
Mary Whitten Neal ^^^02) 401-0427 

Samuel McKee ^202) 401-0430 

Office of the General Counsel (OGC) 

Richard Mellman (202) 401-0i;07 

Office of Vocational and Adult Education 
(OVAE) 

Winnie Warnal (202) 732-2^41 

Vocational Education Programs 



THE U.S. DEPARTMENT OF EDUCATiON 



Office of Elementary and Secondary Education 
(OESE) 

Lee Wickline (202) 40M062 

Eisenhower (State) 

Elementary and Secondary Education Act- 
Chapter 1 

Magnet Schools (Desegregation) 

Office 0/ Planning, Budget and Evaluation 
(Ol-BE) 

Joanne Wiggins (202) 40M958 

Eisenhower State Program sjtudy 

Office of Bilingual Education and Minority 

Languages AfTairs 
(OBEV.LA) 

Esther Yao (202) 732-5063 

Biliugual Programs 

Office for C:YiI Rights (OCR) 

Anne Yorkc (202) 723-1505 
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"1/1^8 need to start now to stiow 
our kids that they do have a future 
and that they can learn science 
and math without being afraid. If 
we do not step up our efforts, the 
U.S. will relinquish what to date 
has been an American birihright, 
preeminence in science and 
discovery." 

James D. Watkins 

Admiral, U.S. Navy (Retired) 

Secretary of Energy 
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AGENCY OVERVIEW 
Mission and Structure 

The U.S. Department of Energy (DOE) was 
created in 1977 by the Department of Energy 
Organization Act, whi^n consolidated into one 
Cabinet-level department the responsibilities 
previously carried out under the Atomic Energy 
Commission, the Energy Research and Develop- 
ment Administration, several other small, 
independent energy-related agencies, and offices 
in other Federal departments. The President's 
FY 1992 budget request for the Department of 
Energy is $18.9 billion, of which $74.43 million is 
earmarked for math, science and engineering 
education programs. 

DOE carries out missions that include fundamen- 
tal scientific research, research and development 
of energy technology, energy conservation, strate- 
gic weapons development, energy regulation, 
energy data collection and analysis, Trderal 
power marketing, and education in science and 
technology. To fulfil) these functions, DOE and 
its contractors employ approximately 146.000 
men and women, over one-third of whom, about 

TOTAL: $74.43 MILLION 



Undergraduate 41% 
$30,18 




$22.60 



In million* c1 doltirl 

Chart 1 

DOE Education Budget FY 1992 



50,000, fill positions in DOE's scientific, 
engineering and technical workforce. 

Eight offices administer the majority of DOE's 
research and development programs: Energy 
Research, Civilian Radioactive Waste Manage- 
ment, New Production Reactors, Environmental 
Re3toration and Wa^^te Management, Fossil 
Energy, Nuclear Energy, Conservation and 
Renewable Energy, and Defense Programs. 
Three additional offices also have programmatic 
responsibilities in science and technology: 
Environment, Safety and Health, International 
i^ffairs and Energy Emergencies, and Minority 
Economic Impact. The remaining offices dis- 
charge Department-wide support functions, 
such as policy analysis, financial and legal 
management, personnel administration and 
public affairs. 

^ Idition 1 1 its headquarters components, 
the Department has an extensive field structure 
of laboratories, research facilities, regional 
operations and support offices, and regional 
power administrations. These facilities are 
dispersed widely across urban and rural areas 
of the country. 

Of particular relevance to mathematics and sci- 
ence education are the 9 National Laboratories 
and 30 additional specialized research facilities. 
Within the ^valls of DOE laboratories, some of 
the most exciting research in contemporary sci- 
ence is conducted. The National Synchrotron 
Light Source, the Fermi Accelerator and the 
Superconducting Super Collider projects, lasers, 
electron microscopes, advanced robotics and 
supercomputers are examples of some of the 
unique tools that DOE employs in exploring 
research frontiers. Nobel laureates and other 
eminent scientists employed by DOE laboratories 
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have accomplished landmark work in physics, 
chemistry, biology, materials science and other 
disciplines. The Department oversees an unparal- 
leled collection of scientific and technical facili- 
ties and equipment with extraordinary potential 
for kindling in students and the general public a 
sense of excitement about science, and increasing 
public science literacy. During 1990, programs at 
the Department's facilities reached over 200,000 
teachers and students. 



Education Mission 

Like all mission agencies, DOE is both a user and 
a patron of a large portion of the Nation s scien- 
tific and engineering talent. DOE needs a steady 
flow of well-educated, highly skilled ^^cientific and 
technical personnel to carry out its basic research 
and development and operational missions. 

In recognition of this need, education has been 
an essential part of the Department's mission 
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since its creation, just as it was under the Atomic 
Energy Commission and other predecessor agen- 
cies. Traditionally, the emphasis was on uni/ersi- 
ty-ievel education, through student scholarships 
and research appointments at DOE facilities. 
In recent years, however, the education mission 
has expanded to include precollege and public 
education. 

The 1977 DOE Organization Act authorizes edu- 
cation and training activities necessary to ensure 
the Nation an adequate technical workforce in 
energy-related research and production fields, 
including mathematics, physics, geology, chem- 
istry, zoology, biology and other areas of basic 
and applied research. The Department of Energy 
NORCUS 



Science Education Act of 1990 (P.L. 101-50, 
Section 3161) expands the Department's autho- 
rization to support science education, and 
amciids the 1977 Act to make support for science 
education a major mission of the Department. 

The Department's Office of Energy Research 
(ER) is the principal DOE organization responsi- 
ble for {he execution of this mission. ER directly 
supports a variety of science and engineering 
education programs from the precollege to the 
postgraduate levels. In 1990, Secretary Watkins 
created the new Office of University and Science 
Education Programs within Energj' Research to 
serve as the coordination center for the 
Department's education activities. 
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In collaboration with this new office, other DOE 
program offices support national education activ- 
ities related to their own program functions. For 
example, the Office of Environm* ntal 
Remediation and Waste Management is develop- 
ing major new educational mitiatives to encour- 
age more young people to consider careers in 
environmental reme jiation, enhance the skills o^ 
teachers, and improve public awareness of envi- 
ronmental and was^e management issues. The 
Office of Fossil Energy supports efforts to reach 
eiementaiy school students with information on 
coal, oil aiid the use of fossil fuels. The Office of 
Conservation and Renewable Energy sponsors 
the annual SunRayce and an energy conservation 
program in schools. 

DOE provides its most substantial support of 
education through its National Laboratories and 
other research facilities, e.g., Morgantown and 
Pittsburgh Energy Technology Centers, with each 
conducting its own education progratiis and mak- 
ing its resources available to precollege and uni- 
versity faculty and students. Each center plans 
and administers a ran£i of precollege and univer- 
sity science education programs, which vary 
according to laboratory specializations and local 
needs, and which place special emphasis on pro- 
viding students and their teacherf with hands-on 
experiences in cutting-edge science and technolo- 
gy. A list of the Education Directors at these 
facilities may be found at the end of this chapter. 

To chart a new course ibr its precollege educa- 
tion efforts, the Secretar ' convened the 
Math/bcience Education Action Conference, \ 
assembly of government, education, science and 
business leaders held in Berkeley, California, ten 
days after the Charlottesville Education Summit. 
The conference report, published in May 1990, 
outlines a new Departmental stratepv for precol- 



lege science education. It presents a set of public- 
private initiatives to be undertaken by the 
Department and its laboratories, in partnership 
with other Federal agencies. States, schools, busi 
nesses, industries,ttnd commur.ity groups. 

The strategy is based on five premises: 

• Serious efforts to produce students with 
excellent math and ^,cience skills must begin 
at the elementary school levei and reach 

al! students. 

• Science and math teachers must become full 
partners in the scientific community. 

• r;ograms must encourage full participation by 
women and minorities, groups currently 
underrepresented in math and science fields. 

• DOE must utilize more fully its unique, 
regional scientific facilities and staff to improve 
math and science education. 




News Conference at the Math/Science Education Action Conference 
at the Lawrence Hall oi Science In Berkeley. ))eld In October 1989^ 
{k)Or Glenn T Seaborg, Nobel laureate, aiid AdmlralJamu*^ D. 
Watkins, Secretaiy of Energy, co-chatni^n 0^ the confe»^nce; Vice 
Admiral Richard H. Truly, Administrator of NASA, and Dr. David P. 
Gardner. President of the University of California. 
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• DOE's efforts must be integrated with those of 
other Federal agencies, the States and 
Territories and the private sector to yield the 
greatest benefit for the Nation. 




The smile of pride. KIndergaitner C^rey Sack won a blue ribbon in 
tJi8 1989 Brookhaven National Laboratory's Elementary Scl t)ol 
Science Fair for her enby "A Squinrers Tale,' which documented 
her observations of squirrel behavior. 



Many of DOE's major laboratories are located 
near large cities or disadvantaged rural areas and 
have the potential to reach large numbers of 
urban, rural, minority and low-income students, 
groups currently underrepresented in the science 
and technology pipeline. DOE scien** ts and 
engineers have ihe knowledge and eq upment to 
expose students and teachers to exciting frontiers 
»n science* By working with local school districts. 
State Pi iiion officers and local industry, DOE 
scientists am make a great contribution tc math 
and science education. 



At the heart of the strategy, therefore, are the 
specific education initiatives that DOE and its 
National Laboratories and research facilities are 
undertaking in partnership with others. These ini- 
tiatives include formal agreements with other 
agencies, teacher training activities using 
Laboratory facilities, programs for groups of stu- 
dents underrepresented in science and technolo- 
gy fields, and volunteer and community programs 
involving DOE scientists, engineers and techni- 
cians. Together they form the **next wave" of 
DOE's education mission. 

The thrusts of the action plan — more emphasis 
on precollege student and teacher activities, 
increased use of DOE's facilities, partnership and 
coordination — became formal policy when 
Secretary Watkins issued a notice on May 21, 
1990, expanding the Department's education n;is- 
sion. This Notice directed all DOE offices, facili- 
ties and contractors to commit programmatic 
funding and overhead support to education, 
through such activities as loans of equipment and 
staff to schools, education-oriented community 
service by DOF employees, and joint programs 
with schools, businesses, museums and other 
community partners. In addition, the Notice 
expanded the missions of all the technology pro- 
gram offices to include support for program-spe- 
cific science educatic/n activities. 

DUDGET PRIORITIES FOR FY 199H 

The President's request for (Category 1) DOE 
math and science education programs in FY 1992 
is $74.43 million, representing a 16% increase in 
the Department's science education commitment 
over the FY 1991 enacted level, and a 77% 
increase over FY 1990. Additior-»i indirect 
(Category 2) support will be provided for higher 
education through the awarding of approximately 



$450 million in university research grants as 
requested for FY 1992, which will support the 
training of over 4,0{^raduate students. 

The following charts show the distribution of 
funds among precollege, undergraduate and 
graduate programs in the FY 1992 budget 
request, and the growth in these programs from 
FY 1990 to FY 1992: 

Table 1 

Changes in DOFs Education Budget from 
FY 1991 to 1992 
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The largest concentration of DOE education 
funds and the largest increase in precollege funds 
are within the Office of Energy Research (ER). 
ER has the responsibility of overseeing the 
Natior * Laboratories in which most of the new 
initiatives are taking place. For FY 1992, ER 
education programs total $49.25 million. The 
second largest site of DOE education programs is 
the Office of Environmental Restoration and 
Waste Management (EM), The primary educa- 
tional focus o^this office is the undergraduate 
level. For FY 1992, EM education programs total 
$18.3 million. The Office of Minority Economic 
Impact (MI) carries out programs designed to 
reach underrepresented minorities and encour- 
ages their pursuit of careers in science and tech- 
nology. MI education programs total $1.78 mil- 
lion in FY 1992. The remainder of the DOE FY 
1992 education request, $5.1 million, is targeted 
for graduate fellowships in three program offices: 
Nuclear Energy ($2.5 million), Environmental 
Safety and Health ($1,9 million); and Civilian 
Radioactive Waste Management ($700,000). 

Compared with FY 1991, the FY 1992 budget 
request contains a larger increase for undergrad- 
uate prog *.ns than for precollege programs. The 
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Education Summit in September 1989 ushered in 
a period of considcr-i^le growth in DOE precol- 
lege education programs. Immediately following 
the Summit, the Secretary shifted funds to pre- 
college programs through reallocation. In a single 
year, FY 1991, the DOE budget for precollege 
education nearly tripled — from $7.12 million in 
FY 1990 to $20.82 million in FY 1991. During the 
same period, the DOE budget for undergraduate 
education grew by 14%. 

Recognizing the emerging need for trained 
technical workers in critical energy fields, the 
Department has placed special emphasis this year 
on undergraduate education. The FY 1992 
req..est of $30.18 million for undergraduate edu- 
cation represents a 47% increase over FY 1991. 
The proposed expansion is a direct and immedi- 
ate response to DOE's workforce need for 
technicians and other skilled personnel in such 
fields as environmental remediation, waste man- 
agement and nuclear energy. Investments in 
undergraduate education, particularly at the 
two-year college level, can yiel^i quick, tangible 
returns: within 24 months, z community college 
can produce a skilled technician, ready to join the 
energy workforce. 

The DOE education budget priorities for FY 
1992 are consistent with and supportive of the 
National Education Goals and the CEHR priori 
ties. In FY 1992, 92^^ of the requested funding is 
for programs identified as high priority by 
CEHR. These priorities will also be reflected in 
the National Energy S..ategy, which will include 
education and human resource development 
strategy items. 

The remainder of this chapter discusses the 
Department of Energy education programs, 
grouped as follows: new initiatives, ongoing pro- 



grams, volunteer programs and laboratory out- 
reach, and partnership agreements. 

NEW iNillATIVES 

Nearly all of the new education initiatives 
a. Qunced b> the Department in FY 1991 and 
FY 1992 are at the precollege level. These pro- 
grams fall almost entirely into the "informal" or 
"non-classroom based" category developed by 
CCHR. 

The new initiatives have two broad purposes: 

• Providing opportunities for students and 
teachers to improve their scientific and 
technical skills and knowledge, often by work- 
ing directly with DOE scientific and research 
personnel. 

* Utilizing the unique resources of the 
Department's National Laboratories to supp^» t 
and prepare young people for careers in 
^science, mathematics and technology, especially 
students from groups underrepresented in 
these professions. 

Precollege 

Most of the new Departmental activity in precol- 
lege education tracks twO of the top precollege 
priorities of CEHR: (1) training and improving 
the skills of teachers; and (2) establishing "com- 
prehensive" programs to revitalize mathematics 
and science education throughout a cummuniiy 
or a region, in partnership with urban and »^ural 
school districts, business and industry. 

These activities are categorized as 
"Comprehensive," and are predominantly man- 
aged through the ER Office of University and 



itIWiWWiUi Comprehensive DOE laboratory partnerships with local school diwtricts will reach many thousands of students and 
teachers in 19 States, the District of Columbia and Puerto Rico. These long-temi partnerships are expected tc .-aise student performance and 
increase teacher preparedness thro::gh nands-on classroom work, improved curriculum materials, and visits to DOE laboratories and local 
science Institutions. These cooperative enorts link DOE scientists with local teachers, students, parents and administrators on a da ily basis. 
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Science Education Programs. Total FY 1992 
funding in the Precollege Comprehensive catego- 
ry is $6.4 million. 

Chicr.go Science Explorers 
A collaboration of Argonne, Fermilab, the 
Chicago Public Schools, 10 other Chicago science 
education institutions, and local business and 
industry, the Science Explorers program uses 
The New Explorers PBS science television series 
to stimulate interest in science and mathematics 
among all 410,000 Chicago students. The New 
Explorers, hosted by Chicago anchorman Bill 
Kurtis, shows how scientists explore the new 
frontiers of science and technology and how 
exciting their work is. 

Each program .n the series is followed ip with 
corresponding classroom materials and visits to 
local labs, museums, planetariums, aquariums 
and industry sites. Teachers are trained to use the 
programs, supporting activities and materials in a 
coordinated way. Activities also include meetings 
with DOE and other scienl^sts, as well as career 
di<JCUssions and mentoring by retired scientists. 
Over 17,000 Chicago Public School students and 
their ttachers participated m the Ex ~^oren; 
Progr^-^m in May 1990. The series began its 
national broadcasts in January 1991. 

Science and Mathematics \ciion for Revitalized 
Teaching (SMART) 

Established by DOE faciei ties in the Oak Ridge, 
Tennessee region, SMART links three local 
school systems in Chattanooga and Roane 
Counties with Oak Ridge Associated Universities 
(ORAU) and the Oak Ridge National 
Laboratory (OkNL). Scientists and staff at 
ORAU and ORNL, in partnership with local 
business and industry, will work closely with 
school district teachers, counselors and adminis- 



trators to increase the effectiveness of KM2 sci- 
ence and mathematics education. The program is 
multi-year and comprehensive and is intended to 
reach every teacher and student in the three par- 
ticipating districts with research participation, 
workshops, and summer camps. In addition, a 
number of DOE laboratory employees will be 
volunteering their time for this initiative. 

OPTIONS 

Begun in Spring 1990, the OPTIONS Program 
involves the Pacific Northwest Laboratory in a 
collaborative effort in Washington and Oregon to 
improve science education opportunities and 
promote awareness of science careers for 
Hispanic, black and Native American populations 
in the Yakima Valley and Portland areas. The 
program is focused on middle school students in 
the target regions. Students arc paired with scien- 
tist mentors and also receive ID cards with an 800 
number they can use to call fo^* homework assis- 
tance and other help. 




<=»'"fftnts in Pacific Northwest Laboratory's OPTIONS 
program get help from a PNL scientist In their study of robotics. 



g |^(^ IlSUl'Jj The OPTIONS program will be expanded in FY 1992 to Include several hundred middle school students In the 
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Native American and Hispanic Initiatives 

The Sandia and Los Alamos National 
Laboratories are working to improve mathemat- 
ics and science education in Native American 
schools, including Tribal Schools, in New Mexico 
and Arizona and in the predominantly Hispanic 
schools of the Albuquerque Public School system 
(APS). Through Sandia's Science Advisors 
Program scientists serve as consultants to teach- 
ers and mentors to students in APS. 

Rural Teacher Training Program 
The Rural Teacher Training Program was devel- 
oped by Los Alamos and Sandia National 
Laboratories to enhance the skills of middle 
school science and mathematics teachers in the 
rural a .eas of New Mexico with large Hispanic 
populations. The three > ear program provides a 
summer training institute at the laboratories, aca- 
demic year foliowup, and classroom visits, as wel! 
as teacher research experiences at the two DOE 
laboratories. 

Chicago Academy for Mathematics and Science 
Teachers 

The Academy's goal is to enhance the math and 
science teaching skills of the 15,000 mathematics 
and science teachers in the Chicago Public 
Schools and provide specialized training for all 
new teachers, with the ultimate goal of bette: 
preparing Chicago's 410,000 students in mathe- 
matics and science. In addition to providing fund- 
ing, DOE will loan scientific and technical per- 
sonnel and offer teachers hands-on experiences 
in state-of-the-art science at DOE's two Chicago- 
based laboratories, Argonne and Fermilab. The 
National Science Foundation, the State of 
Illinois, the local teachers' union, a consortium 
of businesses, and local Chicago colleges and 
universities will also contribute funding, oversight 
and other services. 



Bay Area Science and Technology Educational 
Collaboration (BASTEC) 
BASTEC is a malti-iaboratory regional initiative 
to improve mathematics, science and technology 
education in grades K-12 of the Oakland Unified 
School District. All 2,800 mathematics and sci- 
ence teachers will participate in teacher enhance- 
ment programs. BASTEC partners include four 
DOE National Laboratoric^s (the lead laboratory 
Lawrence Berkeley, Lav/rence Livermore, 
Stanford Linear Accelerator Center and Sandia- 
Livermore). business and industry, universities 
and community-based organizations. 

Alternative Certification 

The University of Tennessee, Knoxviile, in associ- 
ation with the Oak Ridge National Laboratory, 
has developed a pilot program in alternative cer- 
tification of science and mathematics teachers for 
rural school districts. The purpose is *o encour- 
age and support scientifically and technically 
trained professionals to pursue new careers as 
precoUege science and mathematics teachers. 

Mathematics Initiative 
This laboratory initial! »^ supports summer 
research appointmc...^ on new concepts and 
techniques in math instruction for high school 
math teachers and math coordinators. It i\so 
funds cost-shared projects with NASA and NSF 
for development of advanced computer graphics 
for uae in niddle schools. The major focus is m 
inner-city and rural teachers. 
(Precollege Teachers - $L75 million) 

Undergraduate 

As part of a continuum or efforts to keep stu- 
dents in the science pipeline, the Departinent has 
also expanded its support of undergidduate-level 
science education programs, particularly those 
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„ — In FY 1992. the first group of Oak Ridge National Laboratory scientists will complete the Unlversitv. of Tennessee piiot 
and receive certification to teach elementary or secondary science classes. 
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that encourage students from underrepresented 
groups to pursue scientific and technical studies 
and participate in cutting-edge research. Over the 
past year, DOE has worked to develop stronger 
ties to minority educational institutions tj expand 
opportunities for minority students seeking 
careers in eneigy-related technical fields. 

Minority Undergraduate Training for Energy- 
Related Careers (MUTEC) 
This program seeks increase the number of 
minority students selecting courres of study that 
specifically lead to energy-related careers. 
Institutions receive grants tc strengthen or create 
energy-related undergraduate research programs. 
Students receive scholarship assistance, summer 
job opportunities at DOE and industrial labs, ?nd 
mentoring and counseling on future career and 
educational options. Faculty members at partici- 
pating institutions are also involved in research 
on enerf^-related topics. 
(Undergraduate Direct Student Support - 
$850,000) 




Brenda Lastcr. a researcher at Brookhaven National Laboratory, 
uses sign language to discuss a ccienWic expenment with Eva 
Marie Holloway. a recetit graduate of Gallaudet University in 
Washington, D.C., a school tor the hearing impaired. Hollov/ay is 
one of three Gallaudet students who participated in GNL's smmer 
research program for college students in 1990. 



Native American Scholarship Program 
Co-sponsored with Johnson & Johnson 
Company, the Native American Scholarship 
Program encourages Native Americans and other 
historically disadvantaged students to pursue 
technical degrees at community colleges in such 
fields as environmental restoration and waste 
management. 

Gallaudet University Program 
This program provides hearing-impaired students 
and faculty from Gallaudet University in 
Washington, D.C. with summer research appoint- 
ments at Brookhaven National Laboratory 
(BNL). Participants engage in intensive research 
under the guidance of BNL scientists, who have 
learned .0 "sign." With implications for all labo- 
ratories, this unique effort demonstrates ways to 
adapt the laboratory working environment for 
hearing-impaired researchers, 
(Undergraduate Direct Student Support - 
$100,000) 

University Partnerships for Environmental 
Restoration and Waste Management Curriculum 
A major initiative of the Office of Environmental 
Remediation and Waste Management, this pro- 
gram supports partnerships among universities, 
industty and laboratories to update curriculum, 
expand course offerings, develop faculty, increase 
public and student awareness, and increase the 
number of professionals, especially technicians, 
in the growing field of environmental restoration 
and waste management. A 15-member consor- 
tium of Historically Black Colleges and 
Universities (HBCUs) and Minority Institutions 
were recently awarded $4.3 million through this 
program, for a collaborative project on two- ?rnd 
four-year college curriculum development. 
Another example is the Savannah R?ver 
Laboratory's establishment of four-yeai under- 
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USIIUB The Gallaudet University program will be expanded in FY 1992 to bring an additional six hearing impaired undergradu Ue 
and two faculty members to Brookhaven National Laboratay for summer research. 
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graduate scholarships, through the South 
Carolina University Research and ^.ducation 
Foundation, for women and underrepresented 
minorities to obtain science* and engineering 
.degrees in environmental restoration and waste 
managment fields. 

(Undergraduate Curriculum/Faculty - 
$11.5 million) 

Graduate 

The historic focus of DOE efforts ^ been at the 
graduate and postdoctoral levels, through DOE 
support of university research. New initiatives at 
^he graduate level concentrate on preparing 
skilled workers in energy-relat. J fields with pro- 
jected national need. 

Fellowship Programs 

In response to projected increases in demand, 
DOE is expanding its graduate research fellow- 
ships to provide 80 iiew fellowships in nuclear 
engineering an J up to 40 jew fellowships in envi- 
ronmental lestoration and waste management. 
(Predoctoral Fellowships - $1.8 million) 
(Postdoctoral Fellowships $1.8 million) 

Public Science Literacy 



East Los Angeles teacher Jaime Escalante, the 
program shows how mathematics plays an inte- 
gral part in a range of exciting careers, from 
skateboard design to architecture. Celebrity role 
models discuss how they use mathematics in their 
daily work. The series is co-sponsored by AKCO, 
IBM and the Carnegie Corporation of New York 
and will be seen by millions of students over the 
PBS instructional television network. Teacher 
workshops are being conducted at the 
Superconducting Super Collider and other 
National I aboratories. 
(PrecoHege Other - $250,000) 

The New Explorers 

The New Explorers series descrll^d above is being 
shown nationally on PBS stations and is already 
being used in schools. With the help of local 
teachers and scientists, DOE and Argonne 
National Laboratory have developed teaching 
materials to accompany each program in the 13- 
part seiies. The New Explorers teaching materials 
and copies uf the videotapes will be made avail- 
able nationally to parents and teachers, through 
an 800 telephone number shown after the pro- 
gram. This series is co-sponsored by Waste 
Management, Inc. and AMOCO Corporation. 
(Precollege Other - $500,000) 



Public understanding of mathematics and science 
issues is vital if the Department is to exercise 
enlightened leadership in solving complex nation* 
al energy issues. To increase public knowledge of 
scientific and technical subjects, DOE is co-spon- 
soring two television series that will appear on 
PBS next year and has initiated a museum exhibit 
program. 

FUTURES 

FUTURES is a televi' 'on series designed to stim- 
ulate student interest in mathematics. Hosted by 



Museum Program 

DOE is supporting museums in iheir efforts to 
develop exhibitions on energy-related science 
and technolog> that will travel to science muse- 
ums across the country. The program supports 
interactive exhibits, hands-on activities, and film 
and video production. These exhibits also include 
materials suitable for use by students, parents 
and classroom teachers and will highlight energy 
conservation technology. 
(Precollege Other - $1 million) 
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K.^ilitllfliM tncreasfi7fi"dinn in FY 1992 will e lable 15,000 teachers and 450.000 students on a national basis to use tlie instnio- 
[tional materials developed for The New Exp brcfs PBS (eleyision series. 




Focble D. Robot gets an enthusiastic welcome from some of 
the 4.7'*'' etesnentaiy school kids he talked to at DOE's American 
Museun. of Science and Energy at Oak Ridge, TN. Fooble Is part of 
an anti-drug program called 'The Million Dollar Machine." It stress- 
es to children that their bodies are ^'million dollar machines" and 
that they are responsible for their personal health. 



ONGOING PROGRAMS 

The FY 1992 budget plan provides continued 
and, in some cases, increased support for existing 
educational programs at the precollegri, under- 
graduate and graduate levels. 

Precollege 

High School Science Student Honors Research 
Program 

This national competitive program brings the 
very best high school suence and mathematics 
students to National Laboratories for two weeks 
n the summer, where they perform and present 
to their peers actual research. Students from the 
50 States, the District of Columbia, Puerto Rico, 



American Samoa, and several foreign countries 
attend. In response to an invitation from tlie 
Secretary, Governors select participants from 
their States. Three hundred seventy-four students 
are supported every summer. Approximately 
40^/o are women or minorities. Seven National 
Laboratories participate. 
(Precollege Direct Student Support - 
$1.4 million) 

High School Student Research Apprenticeship 
Program 

This program is designed to motivate freshmen 
and scpMomore high school minority and female 
students to pursue science careers. About 130 
students (over 80% minorities and women) come 
to a laboratory for six to eight weeks during the 
summer, where they do laboratory research, 
attend lectures and seminars, and participate in 
field activities. Four laboratories (Argonne, 
Brookhaven, Fermi and Pacific Northwest) were 
involved in FY 1990. 

(Precollege Direct Student Support - $400,000) 

High School Teacher Research Associates 
(TRAC) Program 

Under this national competitive program, the 
Governors of each State (based on recommenda- 
tions by the chief state school officers) nominate 
science and mathematics teachers for a special 
eight-week s inimer research experience at select- 
ed laboratories. Each year, 150 to 200 teachers 
participate, about half of whom are women. Tlie 
teachers serve on research ted:.is, and some pre- 
pare supplemental materials and experiments to 
take back to their classrooms. This program 
increases teacher awareness and understanding 
of current science and technology and promotes 
transfer of new knowledge to the classroom. 
(Precollege Teacher PreparUion/Enhancement - 
$2.5 million) 



c D ! Additional FY 1992 funolng will enable the Department to create energy science and technology exhibits. Ttrrough DOE's 

^r. ■ j^^^ '""^ Program, thise will be seen by an ef timated 400,000 elementary school stuuents and their teachers nationwide. 
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Secretary Watkins meets high school physics students using a Van 
de braatf accelerator at Argonne National Laboratory to perform 
experiments, (l-r) Iching Chang. Amy Reeder. Andrea Shisk and 
Julie Kim are participants in Argonne*s comprehensive science 
education program lor students and teachers. 



PreFreshman Enrichment Program (PREP) 
One national precollege program that is not labo- 
ratory-based is the PreFreshman Enrichment 
Program (PREP). Participating institutions, pri- 
marily colleges and universities with engineering 
degree programs, conduct summer institutes for 
students in grades 7-10. The goal is to keep stu- 
dents in the engineering pipeline by guiding them 
to select college preparatory science and mathe- 
matics courses. The summer activities focus on 
encouraging students, including women and 
minorities, to consider careers in science-related 
fields. PREP provides a number of pro-engineer- 
ing enrichment experiences, including laboratory 
work, field trips, tutoring and counseling. 
Institutions are encouraged to share the cost, 
using university or industrial support. This pro 
gram reaches about 6,000 students each summer. 
(Precollege Direct Student Support - 
$2.65 milliou) 



Undergraduate 

Research Partnership Programs 
During the school year and in the summers, DOE 
laboratories provide undergraduate science and 
engineering students with research opportunities 
at DOE facilities. Students are selected competi- 
tively and are carefully paired with a DOE scien- 
tist, with whom they participate in an ongoing 
research project. The summer Laboratory 
Cooperative Science Education Program places 
approximately 1,100 students per summer in over 
20 DOE facilities. 

(Undergraduate Direct Student Support • $6*5 
million) 

Minority Access to Energy-Related Careers 
(MAERC) 

This four-year pilot project is a collaborative 
effort among four DOE laboratories, the 
Associated Westi'^rn Universities, and the 
California State University system. The piogram 
identifies, encourages and supports minority 
undergraduate students as they pursue science or 
engineering careers. 

(Undergraduate Direct Student Support - 
$500,000) 

Science and Engineering Research Semester 
(SERS) 

SERS provides semester-long research opportu- 
nities for about 400 students per year at six DOE 
laboratories Competitively-seiected students 
participate in cutting-edge research, learn more 
about their chosen fields of study, and gain expe- 
rience working with sophisticated equipment. 
(Undergraduate Direct Student Support • 
$3.6 million) 

Undergraduate Faculty Development 

Undergr^duate faculty receive summer, academic 
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ii "^e FY 1992 increacQ will allow 3,000 artitional middle school students to spend the summer studying science on 
college campuses in DOE's PREP program. 



year and sabbatical research appoi. tments at 
DOE facilities. Faculty may participate with stu- 
dents from their home campuses or conduct 
instructional sessions with their stu^nts. 
Complementary short-term education and train- 
ing activities meet special training needs and 
reinforce subject matter knowledge about energy- 
related curricula. Supplementary activities 
include one- to four-week institutes on energy 
topics; workshops on topics closely tied to labora- 
tory research programs; conferences; DOE staff 
lectures on university campuses; and fa'vuity visits 
for continuing collaborative research with DOE 
staff. The FY 1992 request is expected to increase 
the number of participants by 30%. 
(Undergraduate Faculty Preparation/ 
Enhancement - $2.4 million) 

Labor itoiy Alliances with HBCUs and Minorit} 
InstitUifon^ 

DOE National Laboratories have formed formal 
alliances with HBCUs and Minority Institutions 
(Mis) to provide comprehensive and long-term 
technical assistance to upgrade the research and 
teaching capabilities of the HBCUs and Mis and 
to attract and retain minority students in scientif- 
ic and technical careers. Activities include faculty 
research opportunities at DOE facilities, student 
research opportunities, visiting scientists pro- 
grams, academic support systems for minority 
students, seminars, new course development 
assistance, equipment loans and other support. 
Examples of partners are Lawrence Bt *keley 
Laboratory with Jackson State University, and 
Sandia, Los Alamos and Oak Ridge National 
Laboratories with North Carolina A&T Stat. 
University, New Mexico Highlands University 
and the Mendez Education Foundation in Pu^-ito 
Rico. Other alliances are under development. 
(Undergraduate Student Support and Faculty 
Enhancement - $3 miUion) 



Minority Honors Training and Industrial 
Assistance Program 

This program seeks to increase the number of 
minority students pursuing energy-relateJ ^h- 
nologv programs at two-year colleges by provid- 
ing scholarship^ and other assistance. Students 
study such fields as computer science, elect: onics 
and engineering sciences. 
(Undergraduate Direct Student Support - 
$430,000) 

Graduate 

Graduate Research Experiences 
This program provides summer support for grad- 
uate students to conduct research at DOE facili- 
ti'is and also provides academic yeai apport for 
graduate studc is to conduct short-term research 
(a few days to several weeks) using DOE's special 
equipment and resources. In addition, one-year 
appointments are available for full-time graduate 
students to carry out dissertation research in resi- 
dence at DOE facilities a hen the necessary 
resources are not available on campus. 
Appkoximacely 250 students participate, 
(Graduate Direct Student Support - 
$L66 million) 

Graduate and Postdoctoral Fellowships 
DOF provides merit-based fellowship support to 
approximately 100 pre- and post-doctoral partici- 
pants per year in energy-rela^^d fields, including 
such disciplines as fusion sci <oe and engineer- 
ing, health ph>MCs, nuclear engineering, and envi- 
ronmental waste management and remediation. 
Prograiiis arc conducted in cooperation with uni- 
versities and industry, enabling students to com- 
bine study at universities with research at DOE 
or industrial laboratories. 
(Graduate Direct Student Support - 
$16.5 million) 



'n..Teased FY 1992 funding will provide greater scholarship assistance to students In predominantly mir.jfity 
t l\iv to study in the grov/ing fields of environmentaJ restoration and waste managennent. 
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VOLUNTEER PROGRAMS AND LABORATORY 
OUTREACH 

In addition to the above programs, each laborato- 
ry conducts a number of ongoing formal and 
informal programs, including research opportuni- 
ties for students and teachers; workshops and 
institutes; siipplementa' materials development; 
in-house tours, lectures and demonstrations; 
direct classroom instruction; community out- 
reach; and a variety of special events. For exam- 
ple, Fermi National Accelerator Laboratory 
offers a Saturday Morning Physics lecture series 
for high school students and a workshop on parti- 
cle physics for junior h'gh and middle school 
teachtrs. CEBAF's monthly science series brings 
200 to 300 6th and 12th graders together for a 
participatory evening seminar and informal dis- 
cussions with community scientists and engineers. 
Pacific 1 Northwest Laboratory provides a Sharing 
Science with Schools program for junior and 
senior high schools. In general, the student pro- 
grams seek to Swmulate student interest in sci- 
ence careers and improve general scientific litera- 
cy. The teacher programs aim to build content 
knowledge, improve instructional strategies, 
increase career awareness, improve understand- 
ing of relationships among science, technology 
and society, and improve supplemental materials. 

Laboratory scientists also participate in activities 
conducted by professional societies and commu- 
nity organizations. In addition, laboratory 
employees and DOE headquarters personnel 
participate in a variety of volunteer education 
activities. 

Partnership Schools Program 
M part of the President's National Partnerships 
in Educatio y Program, DOE regional operations 
offices and laboratories have formed partnerships 




PhysiciSiS and doctoral students check a particle detector used in a 
rare K decay experiment at Brookhaven's Alternating Gradient 
Synchrotron, the world s most prolific source of kaons. 



with Iczal elementary and secondary schools. 
Examples arc DOE Headquarters and Woodrow 
Wilson Senior High School in W ashington, D.C.; 
Chicago Operations Offic; and Bolingbrook 
High School; Nevada Operations Office and 
Mountain View Elementary School; and Oak 
Ridge National Laboratory and *he science 
departments of six local high <^chools. Adopted 
schools receive loaned equipment and materials, 
career counseling and tutoring, field trips to sci- 
entific facilities, help with science fair projects 
and judging, and other forms of support. 
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Funding increases in FY 1992 funding will train an additional 120 pre^ and post-doctoru. students in the important fields 
of nuclear engineering and environmental technology. 



Becoming Enthusiastic about Science (BEAMS) 
The Continuous Electron Beam Accelerator 
Facilit)' (CEBAF) and the Newport News, 
Virginia, Public Schools launched the BEAMS 
program in FY 1991. BEAMS brings inner-city 
5th and 6th grade classes with their teachers to 
CEBAF for a specially modified version of their 
regular academic week. During each day of this 
week, the children are immersed in CEBAF's 
forefront research environment and experience 
science events, activities, computers, and numer- 
ous contacts with scientists, engineers, and tech- 
nicians. Preliminary and followup training for 
teachers and CEBAF staff visits to the regular 
classrooms prepare for and reinforce the immer- 
sion experience. 




Lacey Learson of Sandia National Laboratory helps students Miguel 
West (left) and Michael Kirty during a computer class at 
Albuquerque Public Schools* Career Enrichment Center. This class 
and others are sponsored and taught by members of Sandia^s Black 
Outreach Committee. 



PARTNERSHIP AGREEMENTS 

All of DOE's new math and science education 
initiatives are being carried out in partnership 
with schools, businesses, museums and other 
entities that can offer expertise and support. In 
addition, to broaden program outreach, the 
Department has signed Memoranda of 
Understanding (MOUs) with other Federal agen- 
cies and wit*^ )rivate sector organizations thai 
will be implemented in conjunction with DOE's 
National Laboratories. 

Interagency 

The Department signed five MOUs, directed at 
encouraging more students to pursue careers in 
science, mathematics and engineering, with the 
National Aeronautics and Space Administration, 
the Appalachian Regional Commission, the 
Department of the Interior, the Department of 
Education, and the Environmental Protection 
Agency. In each case, DOE has sought to 
strengthen existing laboratory-based programs 
and broaden the scope of the potential contribu- 
tions that can be made by leveraging the labora- 
tory resources. As an example of one partnership, 
DOE and EPA are collaborating on SWOOPE— 
Students Watching Over Our Planet Earth— 
which teaches children science and mathematics 
through observations cf the environment. 

Private Sector 

The National Energy Research Supercomputer 
Center will provide access to a Tray supercom- 
puter donated by Cray Researc.., . for educa- 
tional programs throughout the Unucd States. 
This Cray X-MP, designated the National High 
School Supercomputer, will be used as a learning 
tool by thousands of high school students and 
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piKHSHMSf Expanded legislative authority provided in 1990 will enable Department to Increase the amount of scientific 
O !nt loaned or granted to elementary and secondary schools. The legislation also penmits the use of administrative leave for DOE 
g R^O ^° ^ teachers and students in local schools. 
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teachers. The goal of the National High School 
Supercomputer Program is to bring the knowl- 
edge and expertise of DOE's world-renowned sci- 
entists and the research conducted at our labora- 
tories into classrooms to stimulate student inter- 
est in advanced studies in mathematics and sci- 
ence. In addition, these programs will strengthen 
educational partnerships between DOE laborato- 
ries and schools by providing an avenue for our 
professionals to work with educators on bridging 
the gap between textbook concepts and real-life 
applications. 

DOE also signed an MOU with the Mid-Atlantic 
Coca-Cola Bottling Company, which will help 
leverage resources. Coca-Cola made funds avail- 
able that enabled inner-city and rural students to 
participate in DOE summer programs at the 
National Laboratories and work with leac ng- 
edge technologies. The first student participant, 
from the District of Columbia, studied at Oak 
Ridge National Laboratory. 

A new DOE partnership with the Intel 
Foundation will support the firi;t National 
Science Bowl, a national competition for high 
school students. Regional competitions will be 
conducted acioss the country at DOE and NASA 
facilities. Winning teams will come to 
Washington, D.C. for the national finals in April 
1991, during National Science and Technology 
Week. 

Adopted School 

Department Headquarters maintains a long- 
established partnership with its adopted school in 
Washington, D.C, Woodrow Wilson High 
School. Through this arrangement, the 
Department has provided a computer laboratory 
to the school, and enabled mathematics and 




Secretary Watkins presents Department of Energy Scholarships for 
Science and Engineering to Woodrow Wilson High School students 
Ber^ita Dai*' and William Anderson, 

science faculty to spend the summers at DOE 
laboratories conducting research. ^ooJrow 
Wilson students and Headquarters personnel 
also jointly participate in "Hands-On Science," a 
volunteer mentoring program for elementary 
school students in Washington, D.C. 

DOE EDUCATION DIRECTORS BY FACILITY 

DOE HEADQUARTERS 
Mr. Richard Stephens 

Associate Director for University ^nd Science 

Education 
Office of Energy Research 
U.S. Department of Energy 
1000 Independence Ave., S.W. 
Washington, D.C. 20585 
(202) 586-8949 
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A ten*fold increase in support from the Appalachian Regional Commission will enable /O additional students a.iu teach* 
ers from rural school districts to study at DOE research laboratories next summer. 
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AMES NATIONAL LABOPATORY 

Dr. Lynn W. Glass 

Professor of Secondary Education 

Ames National Laboratory 

Iowa State University 

N-156 Quadrangle 

Ames, Iowa 5001 1 

(515) 294-7006 

ARGONNE NATIONAL LABORATORY 

Dr. Robert Springer 

Director of Education Programs 

ANL 

9700 South Cass Ave., Bldg. 223 
Argonne, Illinois 60439 
(708) 972-4114 

ASSOCIATED WESTERN UNIVERSITIES, 

INC. (AWU) 

Dr. Thomas G. Squires 

Executive Director 

AWU 

4190 South Highlands Drive 
Suite 211 

Salt Lake City, Utah 84124 
(801) 278-0799 

BATES LINEAR ACCELERATOR CENTLk - 
M.I.T (BLAC) 

Mr. William Lobar 
Administrator Officer 
M.I.T.-BLAC 
P.O. Box 846 

Middleton, Massachusetts 01949 
(617) 245-6600 



BROOKHAVEN NATIONAL LABORATORY 
(BNL) 

Dr. Donald Metz 

Head, Office of Education Programs 
BNL 

30 Bell Ave., Bldg. m 
Upton, .Mew York 1)973 
(516) 282 3054 

CONTINUOUS ELECTRON BEAM 
ACCELERATOR FACILITY (CEBAF) 
Dr. Beverly tlartline 
Project Manager 
C^BAF 

12000 Jefferson Ave 
Newport News, Virginia 23606 
(8C4) 249-7567 

FERMI NATIONAL ACCELERATOR 

LABORATORY (FNAL) 

Ms. Stanka Jovanovic 

Manager, Education Office 

FNAL 

P.O. Box50C 

Batavia, Illinois 60510 

(708) 840-3092 

IDAHO r^ATIONAL ENGINEERING 
LABORATORY (INKL) 
Mr. Debu Majumdar 
Director of External Affairs 
INEL 

r.G. Box 1625, MS 1131 
Idaho f Jlls, Idaho 83415 
(208) 526-1805 
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INHALATION TOXICOLOGY RESEARCH 

INSTITUTE (ITRI) 

Dr. David E. Bice 

Education Coordinator 

ITRI 

P.O. Box 5890 

Albuquerque, New Mexico 87185 
(505) 844-1406 

LAWRENCE BERKELEY NATIONAL 
LABORATORY (LBL) 
Dr. Roland Otto 

Director, Center for Science & Engineering 

Education 
LBL 

BIdg. 90, Rm. 1070 
One Cyclotron Road 
Berkeley, California 94720 
(415)486-5511 

LAWRENCE LFVERMORE NATIONAL 
LABORATORY (LLNL) 
Dr. ivianuel Perry 

Manager of Human Resources Planning 

Development 
LLNL 

P.O. Box 808 

Livermore, California 94550 
(415) 423-3177 

LOS ALAMOS NATIONAL LABORATORY 
(LANL) 

Dr. Joseph S. Ladish 

Office of University Rc'ations 

LANL 

P.O. Boxl663-MSA-134 

Los Alamcs, New Mexico 87545 

(505) 667-4165 



MORGANTOWN ENERGY TECHNOLOGY 

CENTER (METC) 

Dr. Larry Headley 

Director, Applied Science Divison 

METC 

P.O. Box 880 

Morgantown, West Virginia 26507 
(304) 291-4314 

MOUND - EG&G MOUND APPLIED 
TECHNOLOGIES 
Dr. William L. Taylor 
^"^'rector. University Research 

Participation Program 
P.O. Box 3000 
Miamisburg, Ohio 45343 
(513) 865-3677 

NORTHWEST COLLEGE AND UNIVERSITY 

ASSOCIATION FOR SCIENCE (NORCUS) 

Dr. Bryan B. Valett 

Director 

NORCUS 

390 Hanford Street 

Richland, Washington 99352-1620 

(509) 375-3090 

OAK RIDGE NATIONAL LABORATORY 
(ORNL) 

Dr. Chester R. Richmond 

Director, Science Education Programs 

ORNL 

\0. Box 2008 

Oak Ridge, Tennessee 37831-6248 
(615) 576-3886 
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OAK RIDGE ASSOCIATED UNIVERSITIES 
(ORAU) 

Dr. Alfred Wohlpart 

Vice President, for Science & Engineering 

Education 
ORAU 
P.O. Box 117 

Oak Ridge, Tennessee 37831 
(615)576-3421 

PACIFIC NORTHWEST LABORATORY (PNL) 
Ms. Irene Hays 

Manager, Science Education Center 
PNL 

P.O. Box 999, MS-Kl-66 
Richland, Washington 99352 
(509) 375-2584 

PITTSBURGH ENERGY TECHNOLOGY 

CENTER (PETC) 

Dr. Fred R. Brown 

Associate Director for Research & 

Development 
PETC 

P.O. Box 10940 

Pittsburgh, Pennsylvania 15236 
(412) 892-5942 

PRINCETON PLASMA PHYSICS 
LABORATORY (PPPL) 
Dr. Rush D. Holt 

Assistant Director, Office of Science 

Education 
PPPL 

P.O. Box 451 

Princeton, New Jersey 08543 
(009) 243-2104 



SANDU NATIONAL LABORATORIES, 

ALBUQUERQUE (SNLA) 

Dr. Michael A. W^^-tell 

Assistant to t^'^ President 

SNLA 

Divison 35A 

P.O. Box 5800 

Albuquerque, New Mexico 87185 
(505) 844-4484 

SANDL\ NATIONAL LABORATORIES, 

LIVERMORE, CA. (SNLL) 

Ms. Karen Scott 

Project Leader 

SNLi. 

P.O. Box 969 

Livermore, California 94551-0969 
(415) 294-3760 

SAVANNAH RfVER LABORATORY (SRL) 

Dr. Michael E. Hodges 

Outreach Education Coordinator 

Westmghouse Savannah River Co. 

P.O Box 616, Bldg. 773-41A 

Aiken, South Carolina 29802 

(803) 725-5328 

SAVANNAH RTVER ECOLOGY LABORATORY 
(SREL) 

Dr. Michael Smith 
Director 
SREL 
Drawer E 

Aiken, South Carolina 29802 
(803) 725-2472 
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SOLAR ENERGY RESEARCH INSTITUTE 
(SERI) 

Ms. Joan A. Miller 

University & Research Participation Program 

. dministrator 
SERI 

1617 Cole Blvd. 

Golden, Colorado 80401-3933 

(303) 231-7044 

STANFORD LINEAR ACCELERATOR 

CENTER (SLAC) 

Dr. Helen Quinn 

Education Administrator 

SLAC 

Bin-81 

P.O. Box 4349 

Stanford, California 94309 

(415) 926-2713 

SUPERCONDUCTING SUPER COLLIDER 
(SSC) 

Ms. Sherrie Kivlighn 

Manager of Education Programs 

SSC 

2550 Beckleymeade Ave. 
Suite 125 

Dallas, Texas 75237 
(214) 708-9000 
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"THE DEP^RT-MEt^T/df -HEALTH AflD -HUM/^.N SERVICES 



"// we are to continue to develop 
o'lr knowledge in biomedical 
science, it is critical that we 
increase biomedical science 
literacy among the public. If we 
hope to conquer the diseases that 
still plague mankind, we need to 
nurture today's students into 
tomorrow's biomedical scientists. 
This means that we need to con- 
tinue to emphasize the importance 
of science education in our 
schools and increase our efforts 
in making biomedical research 
careers attractive and accessible 
to all members of society " 

Louis Sullivan 
Secretary of Health and 
Human Services 
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OVERVIEW 

The Department of Health and Human Services 
(DHHS) is the Federal Government s principal 
agency for promoting the health of Americans, 
providing essential human services, carrying out 
clinical and basic biomedical and behavioral 
research, and providing support for predoctoral 
and postdoctoral research training \i the life sci- 
ences. Created in 1980 from the Department of 
Health, Education, and Welfare, DHHS oversees 
250 programs and employs 114,000 full-time 
workers. 

DHHS has the largest budget of all the Federal 
departments, accountiag for about 37% of all 
Federal Government spending. For FY 1992, 
DHHS has earmarked $521.47 million for science 
education programs. (Total includ<r $8.4 millioii 
in DHHS public science literacy programs.) 

DHHS Mission 

The work of DHHS is carried oat by the Office of 
the Secretary and five operating Divisions — the 
Social Security Administration, the Health Care 
Financing Administration, the Office of Human 
Development Services, the Family Support 
Administration, and the i ublic Health Service. 
The Social Security Administration (SSA) admin- 

TOTAL: $513.09 MILLION 



Graduate 8 
$421.18 




DHHS Science Education Budget FY 1992 



isters the natii Social Security program, under 
which monthly benefits are paid to retired work- 
ers, disabled workers under age 65 and survivors 
of deceased workers. The Health Care Financing 
Administration (HCFA), created in 1977, consol- 
idates Federal management of Medicare, 
Medicaid and related programs. The Office of 
Human Development Services (HDS) builds and 
maintains community-based service networks for 
children, families, senior citizens. Native 
Americans, runaways, the disabled and others 
who need help with major life problems. The 
Family Support Administration fFSA) programs 
aim to strengthen the American family, especially 
low-income families. 

The DHHS operating division with the largest 
discretionary budget is the Public Health Service 
(PHS), the Federal Government's principal 
health agency and the world's largest public 
health program. Comprising the PHS are the 
Centers for Disease Control (CDC); the Food 
and Drug Administration (FDA); the Health 
Resources and Services Administration (HRSA); 
the National Institutes of Health (NIH); the 
Alcohol, Drug Abuse, and Mental Health 
Administration (ADAMHA); the Agency for 
Health Care Policy and Research (AHCPR); the 
Indian Health Service (IHS); and the Agency for 
Toxic Substances and Disease Regisuy 

Working through these agencies, PHS conducts 
and supports biomedical and behavioral research, 
helpr. prevent and control disease, monitors the 
adequacy of health facilities and staffing, helps 
deliver he^-.iih care services to medically under- 
served populations, ensures the safety and effec- 
tiveness of drugs and medical devices, adminis- 
ters State block grants for preventive health and 
health services, and addresses global health issues 
with other nations and international agencies. 
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DKHS EDUCATION PROGRAMS 

A citizenry that understands the role of science 
and technology is key to a productive economy 
and U.S. leadership in medical advances. 
However, there is evidence of widespread science 
illiteracy in the United States. For example, U.S. 
high school seniors finished last in an internation- 
al comparison of biological science literacy and in 
the last third in physics and chemistry {Science 
and Engineering Indicators, National Science 
Board, 1989). Several Federal efforts— notably in 
mathematics and physics — have sprung up in the 
hst few years to improve these alarming statistics. 



Yet the worst academic performance of U.S. high 
school seniors remains in biology. 

In Fulfilling the Promise: Biology Education in the 
Nations Schools, the National Research Council 
reports that a 1988 biology test taken by 12,000 
American high school students yielded an aston- 
ishing result: half the students who had not taken 
a biology course did as well or better than 40% of 
those who had. 

This chapter addresses DHHS educational 
efforts in the fields of biomedical vioral and 
life sciences. Spearheading these i ts are the 
two PHS agencies most inherently .* ivolved in 
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Centers for Disease Control 

Food and Drug Administration 

Health Resources and Services Administration 

National Institute of Health 

Alcohol, Drug Abuse and Mental Health 
Administration 

Agency for Health Care Policy and Research 

Indian Health Service 

Agency for Toxic Substances and 
Disease Registry 



Public Health Service 



biomedical and life sciences research — the 
National Institutes of Health and the Alcohol, 
Drug Abuse, and Mental Health Administration. 

Created in 1887 as a one-room laboratory in the 
attic of the Marine Hospital on Staten Island, 
New York, NIH toda> c occupies more than 40 
buildings on 300 acres in Bethesda, Maryland. 
The NIH campus houses FDA and ADAMHA 
laboratories as wtU. In addition, NIH has sites 
elsewhere in Maryland and in North Carolina, 
Minnesota and Arizona. NIH's main purpose is 
to invest the tax dollars its researchers receive to 
support and conduct biomedical research. More 
than 80% of that investment is made through 
grants and contracts to fund research projects 
carried out by academia and industry that com- 
prise the NIH and ADAMHA extramural 
programs. 



"NIH speaks the universal language of humani- 
tarianism," President Franklin D. Roosevelt 
observed in 1940. "The total defense that we have 
heard so much about of late . . . involves a great 
deal more than building airplanes and ships and 
guns and bombs, for we cannot be a strong nation 
unless we are a healthy nation, and so we must 
recruit not o\\y men and materials, but also 
knowledge and science in the service of national 
strength." 

ADAMHA's mission is to find scientifically based 
solutions to health problems and issues associat- 
ed with the use and abuse of alcohol and drugs, 
and with mental illness and mental health. Under 
its research mandate ADAMHA and its three 
institutes — the National Institute on Alcohol 
Abuse and Alcoholism, the iNational Institute on 
Drug Abuse and the National Institute on Mental 
Health — support cutting-edge biomedical and 
behavioral research relating to substance abuse 
and support training of basic and clinical research 
scientists. While the primary mission of 
ADAMHA is research, the agency also has two 
offices — the Office for Substance Abuse 
Prevention and the Office of Treatment Improve- 
ment — that support community-based demon- 
strations and administer certain treatment ser- 
vices programs. 

Over the next decade the dwindling supply of sci- 
entists — industrial microbiologists, molecular 
biologists, pharmacologists, toxicologists, enzy- 
mologists and others — ^will become painfully 
obvious. Unless demand for skilled professionals 
falls considerably below historical levels, there is 
projected to be a shortage of biomedical Ph.D.s 
mto the next ceptui>, paru^v*!arl]v in research and 
development (Volume 1 of the NRC's Biomedical 
and Behavioral Research Scientists: y heir Training 



and Supply, 1989), Shortages of research 
psychologists and clinical investigators are 
also predicted. 

Tht Department of Health and Human Services 
ha*^ become particularly concerned about this 
shrinking pool of qualified scientists. If the num- 
ber and quality of scientific research and clinical 
personnel declines, the number and quality of 
biomedical research znd health care profession- 
als available to address the Nation's health needs 
will also drop, a development that will seriously 
affect the health of our citizens. In addition, 
DHHS has become disturbed by the large num- 
ber of U.S. citizens who are scientifically illiter- 
ate. The Nation's public, social and economic 
health depends increasingly on the population's 
understanding and use of science and uchnology. 
Raising biomedical science literacy rates is criti- 
cal to efficient and effective health care. 

In August 1989, the Assistant Secretary for 
Health established the PHS Working Group on 
Biomedical Science Education. (The Working 
Group has since been reorganized as the PHS 
Life Sciences Education and Science Literacy 
Board.) He charged the Working Group with 
developing strategies for increasing the level of 
scientific literacy among student and adult popu- 
lations in the United States and with ensuring an 
adequate pool of well-trained biomedical scien- 
fists to meet future national needs. The following 
December, the Worki.ig Group published a 
report, followed by an action plan with detailed 
goals, objectives and strategies for improving the 
Nation's biomedical science education efforts. 

One of the primary strategics formulate'i by the 
Working Group was the organization of a nation- 
al conference focusing on the DHHS role in 
science education. This conference, planned for 



the summer of 1991, will bring together diverse 
elements in the science education community — 
educators, industry leaders, representatives of 
professional associations and the media, school 
board members, and biomedical and behavioral 
scientists — to help develop short- and long-range 
plans for DHHS involvement in the national 
science education effort. A planning workshop, 
attended by experts from the areas mentioned 
above, was held in November 1990, and addition- 
al planning meetings are scheduled for January In 
preparation for the national conference. 

The Working Group'o recommendations were 
also incorporated into the Secretary of Health 
and Human Seivices' nine Program Directions 
issued in the spring of 1990. Direction #7 
includes ."wo strategies that speak directly lo the 
need to increase the number of students entering 
the pipeline and to focus special attention on 
recruiting women and underrepresented minori- 
ties. These strategies also focus on the need to 
"promote science and scientific literacy in the 
general population in order to ensure a 
widespread understanding and support of 
biomedical and behavioral research."These two 
issues — ensuring a pool of biomedical profes- 
sionals and public . Jence literacy— foiui the 
basis of the DHHS Science Education Initiative. 

Within DHHS, the Public Health Service has 
played a major role at the terminal end of the sci- 
ence education pipeline. PHS makes substantial 
investments in research training by supporting 
graduate and postgraduate research education. 
Tlie Nation's pipeline issues, however, begin with 
schoolchildren in K-12. Grade schools, middle 
scnools, and high schools are the real battle- 
ground fur science litei'acy. and more programs 
need to be developed that will make science fun 
and interesting ♦or students. 
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Adolescents and younger children have a natural 
interest in their bodies and the world around 
them. As a result, the life sciences offer an 
especially suitable vehicle for capturing and 
encouraging their enthusiasm for science. 

A major new DHHS thrust toward science educa- 
tion at the precollege level capitalizes on the 
need and opportunities for get:ing students excit- 
ed about science and on developing a citizenry 
capable of making knowledgeable, rational deci- 
sions about issues involving science and technolo- 
gy. For example, there is a compelling need for 
the public to understand the importance of ani- 
mal models in biomedical and behavioral 
research, the neurobiology of substance abuse, 
the role of environmental health, and the benefits 
and dangers of genetic engineering. 

DHHS has initiated efforts to stimulate partner- 
ships between elementary and secondary educa- 
tors and university- and industry-based life scien- 
tists. Such efforts can create channels for trans- 
ferring information uL 3ut new scientific discover- 
ies, improve curric and develop textbooks and 
other materials tha. joost students' interest in 
life science. 

Those v'lio educate the next generation of scien- 
tists are as important as those who make scientif- 
ic discoveries. Through programs beginning in 
1991, an increased portion of DHHS's cadre of 
federally supported scientists will contribute time 
and energy to enhancing the skills and knowledge 
of X-12 teachers in the biomedical and behav- 
ioral sciences and making other contributions to 
improving science education for young people in 
those grades. 



In 1992, DHHS will continue its major commit- 
ment to a special effort that will give underrepre- 
sented minorities and women every opportunity 
to participate in the biomedical and behavioral 
sciences. The mechanisms used will include sup- 
plements to research grants to give hands-on lab- 
oratory experience to minority students and 
teachers, and intramural appointments in PHS 
laboratories. 

Public science literacy while not included in this 
year's FCCSET budget tables, is a high priority 
among the agencies and prof'jssionals of DHHS. 
Public attitudes toward science are erodmg — 
even biomedical research, which contributes 
directly to the health of each individual, is under 
attack. This erosion is most noticeable in the 
issue of the use of animals in research. Animal 
rights groups have become very vocal and have 
presented to the public misleading information 
about the use of animals in research. DHHS 
believes that action must be taken now to combat 
the attitudes being fostered in our schoolchildren 
and in the public at large as result. Improving 
science education in schools and among the gen- 
eral population is the most effective way to do 
this. As the population becomes more informed 
about the realities of the scientific research pro- 
cess, public attitudes toward rescdich will become 
more positive and supportive. 

Every DHHS agency — as a co.^^umer of 
research — has a stake in improved public science 
literacy. ADAMHA and NIH have already begun 
active programs. Togeth:tr they and other PHS 
agencies are systematically examining their pro- 
grams to see where science education messages 
can be integrated into existing disease preven- 
tion, health promotion, consumer (Education, and 
other public outreach programs. 
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DHHS will continue to coordinate programs with 
other Federal agencies. The Department is 
encouraging biomedical and behavioral scientists 
to become involved in curriculum projects funded 
by the National Science Foundation and the 
National Aeronautics and Space Administration 
(NASA), for instance, and preliminary steps have 
been taken to collaborate with private-sector pro- 
grams such as the Chicago Science Explorers 
Program sponsored by the Department of 
Energy's Argonne National Laboratory. 

SUMMARY 

While many Federal agencies with education and 
science missions are involved in science educa- 
tion and training, none focus on biomedical and 
life sciences literacy or education. Through its 
Public Health Service, DHHS intends to increase 
understanding and appreciation for biomedical 
and behavioral science among schoolchildren, 
college students and adults; increase the expo- 
sure of precollege, college and vocational educa- 
tion students to biomedical and behavioral 
research; expand efforts to re:ruit and retain 
underrepresented and disadvantaged groups in 
the biomedical and behavioral science education- 
al pipeline and in life sciences careers; and 
improve efforts of PHS agencies to hire and keep 
life sciences personnel. 

PRECOLLEGE EDUCATION 

To date DHHS has not had a major focus on pre- 
college education, although it has several impor- 
tant programs at this level. In FY 1992, the 
DHHS science education program plans to give 
K-12 teachers new opportunities to learn about 
biomedical research and the life sciences and 
enhance the quality of science instruction, espe- 
cially for minority and female students. DHHS 



staff will strengthen linkages, consult on curricu- 
lum in^provement projects and explore collabora- 
tive activities with other public and private-sector 
organizations. 

Ongoing Programs 

The DHHS Precollege Student Assistance pro- 
gram offers several ways to stimulate and encour- 
age K42 students and teachers to learn about the 
biomedical an'i behavioral health sciences. The 
program primarily allows high school students 
and teachers to work part-time in health-related 
resf*«.rch and attend symposia on health training 
and career opportunities. Infusing new scientific 
discoveries into curricula at all grade levels is also 
a focus. The program gives students and teachers 
a chance to experience research firsthand. About 
3,500 (principally minority) students will be 
involved in the formal program, with more than 
300 teachers involved in the expanded and new 
programs. For FY 1992, the program has allocat- 
ed $12,57 million, or 2.5% of the total DHHS 
science education request. 

Listed below <xic descriptions of a few of the pro- 
grams. 

Minority High School Student Research 
Apprentice (MHSSRA) Program 
The largest single ongoing precollege effort, 
MHSSRA gives minority teenagers a chance to 
conduct biomedical research. Students work with 
established biomedical investigators who broaden 
students' scientific understanding and teach tech- 
nical skills. Apprentices carry out research, col- 
lect and analyze data, help write scientific papers, 
and give presentations at research seminars. 

The eight-week apprenticeships aim to cultivate 
interest in the biomedical sciences and motivate 



■i>^r»^*i^^gmj| In 1992 more than 3500 students and 300 teauiers will be involved in the NIH Minority High School Student Research 
g|^(^eshlp Program. , 
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NIH Scientist wortdng with Mcl^nley High School students in 
McKinley High School laboratory as part of National Cancer 
Institute's Adopt-a-School Program 



students tc pursue health research or profession- 
al careers. This established program was expand- 
ed in FY 1990 to include high schooi teachers. 
Teachers are brought into the laboratory with 
their students to participate in ongoing research 
projects. 

Adopt-a-SchooI Programs 
PHS agencies initiated Adopt-a-School Programs 
in which scientists and os r role models visit stu- 
dents and give firsthand information on careers 
in the biomedical sciences. Activities include 
uomestic and international health awareness pro- 
jects, special events and exhibits, and school- 
based presentations and awards. 

PHS Teachers Summer Program 
To contribute to teacher enhancement in the 
Washington, D.C., area, local PHS agencies bring 
high school teachers into their intramural 
research laboratories for the summer. This pro- 
gram enables teachers to keep up with specific 
areas of science and be part of the excitement of 
a research laboratory. In FY 1992, this program 
will be expanded. 



Curriculum Supplements, PHS has developed 
several curriculum supplements on special topics 
in the biomedical and behavioral sciences. The 
following three supplements have been devel- 
oped as joint efforts between Federal agencies, 
private industry and educators. 

• "Health Careers in the Health Century" grew 
out of an earlier curriculum supplement based 
on the Public Broadcasting System series, the 
Health Century. Using a board game, it pro- 
vides middle-school students with information 
and activities that examine the variety of 
careers in the health sciences. It was developed 
in 1989 by a consortium of New Jersey educa- 
tors, pharmaceutical companies and NIH. It 
was piloted successfully in the New Jersey 
school system in 1990 and is being reviewed for 
possible extended distribution. 




A science teacher from Walter Johnson Higt cichool participating 
in the ADAMHA Teachers Program Is shown working with a lab 
technician in an ADAMHA lab. Her project was to develop a 
technique to separate melatonin, a chemical which is produced in 
the brain, by using high p';iessure liquid chromatography. In 
addition to this work, the teacher (seated In the foreground) has 
been keeping a list of prerequisite skills that her students will 
need if biey hope to pursue a career in a lab. 
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• "Human Physiology in Space: A Program for 
America'* is a joint NASA/NIH curriculum 
supplement The supplement is aimed at 
genent'Pg enthusiasm for biological inquiry 
through tne Spacelab Life Sciences 1 Mission 
planned for April 1991. This supplement was 
tested m the spring of 1990 in New Mexico 
high schools and is now in the evaluation stage. 
Plans are currently being made for a larger 
pilot. 

• ADAMHA 's working with teachers who 
participated in its summer high school teachers' 
training program at the Addiction Research 
Center to develop a science curriculum 
supplement on drug abuse. This package of 
curricular materials and experiments is 
designed for use in the high school classroom 
and covers a wide range of topics, from the 
effects of drugs on human body systems to the 
legalization of drugs and drug abuse preven- 
tion. A ,. ilot test is planned fcr FY 1991. 

Regional Educational Laboratories and Develop- 
ment Center Programs 

DHHS has signed an interagency memorandum 
of agreement with the Department of Education 
to provide partial funding for the Center for 
Science Teaching and Learning. This center will 
look at how children learn about science and how 
this insight can be incorporated into the way sci- 
ence is taught in our schools. 

New Initiatives 

The DHHS Precollege Life Sciences Education 
program consists of new initiatives planned to 
commence in FY 1992. Its objectives are to 
expand efforts to enhance teacher knowledge of 
the life sciences and encourage partnerships 
between the scientific and educational communi- 



ties to improve science education. While new to 
the area of precollege education, DHHS recog- 
nizes the impact of such a?i effort on student 
knowledge, motivation, career interest and health 
promotion. A major emphasis will continue to be 
on programs to improve science education for 
minorities and women. 

Through this program, high school teachers will 
have more opportunities to gain hands-on experi- 
ence and collaborate with scientists in grantee 
laboratories and in DHHS intramural laborato- 
ries during the summer and throughout the 
school year. A scientist speakers bureau will be 
established for K-12 classroom presentations. 
Aspects of this program can be adapted for high 
school and undergraduate students, and greater 
efforts will bt made to form partnerships with 
school systems and community organizations. 

DHHS is also exploring ways to work collabora- 
tively with other Federal agencies (such as 
cofunding project:; of mutual interest), national 
biology and science teachers' organizations, pro- 
fessional societies, and other national groups to 
enhance teacher knowledge and skills and devel- 
op useful classroom materials. Programs and 
materials will be developed to inform life scien- 
tists about how they can help improve, precoiiege 
science education. These will be developed for 
intramural scientists (Federal employees who 
perform research within the bounds of NIH) 
and extramural scientists (those engaged in NIH- 
funded research outside the bounds of NIH). 

About $9.2 million in new funds are allocated for 
this program in FY 1992, or about 2.0% of the 
total DHHS science education request. 
Following are examples of a few of tli ^,se 
programs. 
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ADAMHA/NIH Science Education Partnership 
Awards (SEPA) 

These awards support the development of model 
programs that join working scientists and educa- 
tors in enhancing precollege science education 
and public understanding of such biomedical sci- 
ence issues as the k*nds of addictive disorders 
and mental illness studied at ADAMHA, and in 
encouraging young people to ente** careers in sci- 
ence. Universities and other organizations will 
receive grants for mode! programs to improve 
science education in the life sciences by promot* 
ing linkages among scientists and local school and 
community programs. Activities will include sum- 
mer mstitutcs for teachers; development of cur- 
richium supplements, audiovisual materials, 
clai^sra^m activities, laboratory guides, and other 
educhMonal materials; laboratory experience for 
students and teachers; and mentoring. 

Biomedical Research Assistants: Saturday 
Scholars (BRASS) 

Each year 90 Washington, D.C. arcia junior and 
senior high students will j^articipate in a 13- to 
15-week Saturday niorn.„c, science piogram at 
NIH, taught by PHS scientists. The program will 
consist of tw'v to three-hour sessions that include 
seminars, hands-un laboratory experience, field 
trips and lectures on topics in biomedical and life 
sciences. 

Academic Research Enhancement Award 
(AREA) 

Grant Support for Science Teachers. This pio- 
posed program is being designed to enhance the 
expertise of high school teachers by providing 
funds for them to participate in research being 
done at AREA grant institutions, those that his- 
torically have not received major extramural sup- 
port. Funds would covei the average salary for a 



junior high or high school science teacher for 120 
days (about $4,000), plus administrative c^sts. 

Science Alliance. This program will establish 
alliances between PHS scientists at NIH and 
ADAMHA and elementary school educators to 
increase enthusiasm for science among teachers 
and students; increase teachers' familiarity with 
science curricula and materials, integrate science 
with other subjects; identify talented young peo- 
ple; stimulate PHS staff; and demonstrate PHS's 
commitment to science education. Paired with an 
:lementary school, a team of scientists will partic 
ipate in science classes, provide role . odels for 
students and generate enthusi asm for ^ience in 
the classroom. The pilot program is estimated to 
cost $5,000. 

UNDERGRADUATE EDUCATIUN 

The DHHS Ur.dergraduate Educational 
Enhancement program's goal is to expand and 
strenyhen undergraduate education in the life 
sciences by recruiting talented undergraduat. 
students into life science careers. This has been 
done primarily thro* ^h direct financial supp'>rt in 
the form of grants, traineeships and awards to 
individuals and institutions. The awards are used 
to support undergraduate studcn* pursuing life 
science careers, enhance science faculty prepar- 
ation, and increase the number and quality of 
research experiences available to teachers and 
students. 

DHHS has alloc^led $70.1 million for these pro- 
grams in 1992. This requ...>t represents about 
13.59t of the DHHS ^ci^ ..wc education effort. 
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The ADAMHA/NIH Science Education Partnership Award will Ih^k v/hole communities— including scientific, academic, 
[business, govemment and the media--in an alliance focused on a shared goal. Sonsb<r.<ently, such cross cutting community based coiiabo* 
jratlve efforts will result In far reaching public participation and support ADAMHA/WIH anticipate funding over 30 partnership progran^s that 
jhave the potential to serve as national models> 



Onsoing Programs 

Recruiting and supporting minoiity students is 
given special emphasis through /le Minority 
Biomedical Research Support (MBRS) program, 
the Minority Access to Research Careers 
(MARC) program, and the Minority Institutions 
Research Development (MIRDP) program. 

The Minority Biomedical Research Support 
Program, established in 1971, is designed to 
increase the number of underrepresented ethnic 
minority scientists engaged in biomedical and 
behavioral research. When the MBRS program 
began, little or no biomedical re. - arch was con- 
ducted at predominantly minority institutions. 
Now, more than 90 minority institutions have the 




Laboratory technicians working with rodents In biomedical 
research trial In au NIH laboratory. 



resources to engage in biomedical research and 
elevate their science curricula to state-of-tne-art 
levels. In addition, the MBRS program sponsors 
an annual symposium for about 2,000 studer>' 
and faculty, who present their research res 
and participate in minisymposia and special 
lectures. 

The Minority Access to Research Careers 
Program was established in 1975 to increase the 
number and capabilities of minority scientists 
engaged in biomedical research, to strengthen 
science curricula and research opportunities at 
institutions with substantial minority enrollment, 
and to prepare students for careers in biomedical 
re^ <i. The flagship activity of the JIH and 
ADAMHA MARC program is the Honors 
Undergraduate Research Training program, an 
institution-based fellowship program designed to 
provide support for the individual institutions' 
best students. Tne aim is to provide an opportu- 
nity for students to do research during the aca- 
demic year, as well as to go outside the home 
institution for a summer research project prior to 
the senior year. 

The ADAMHA Minority Institutions Research 
and Development Programs provide grants to 
institutions with a substantial minority enroll- 
ment for the support of research, for enhance, 
ment of existing research infrastructure, and for 
advanced training of faculty. These grants also 
f ovide support for minority undergraduate stu- 
dents who wish to icrve as research assistants on 
MIRDP research r^rojects or other research pro- 
jects on addictive and mental disorders. 

New Initiatives 

The Minority Under^radu ..^ ^ncenl^ve P/ogram, 
a new program to recruit talented minority itu- 
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dents into life science careers, awaits congres- 
sional approval. It differs from existing DHHS 
programs in that it provides a mechanism by 
which to recruit exceptional high school seniors 
with an early demonstrated interest in the life sci- 
ences and offer them financial support, training 
and work experience in exchange for obligated 
employment with an NIH Institute, Center or 
Division at the completion of their studies. 

GRADUATE EDUCATION 

The primary emphasis in DHHS science educa- 
tion programs has been support for graduate 
training in the biomedical and behavioral sci- 
ences in oraer to help ensure the availability of 
the well-trained manpower pool necessary to 
meet national health research goals. This effort 
has been highly successful, and in fact, many of 
the new disciplines in biomedical s.ciences today, 
e.g., biotechnology, human genome research and 
the neurosciences, were nurtured by the research 
tiaining programs of NIH and ADAMHA. This 
training has been an integral part of the DHHS 
mission for over 40 years and is a stated require- 
ment in section 487 of the Public Health 
Service Act. 

In FY 1992 the DHHS requested a 20% increase 
in funds, principally to increase stipends for pre- 
doctoral and postdoctoral trainees. This in^^rease 
was cut to 4% in the 1992 allocation Even with 
the larger 20^ increase, the stipends would bare- 
ly be adequate to maintain the students as they 
participate in research training programs. 
Students who choose tc ^ u»^ue research training 
are thus forr ^d to accept a greatly reduced zahry. 
If DH* !S L tu maintain a sufficient si pply of 
qualified researchers, it mu'.c je able to attract 
quality students into research careers in the 
biomedical and behavioral sciences. DHHS train- 



ing programs have already fallen far behind other 
areas of the sciences and private industry, and 
they are continumg to lose students. Stipend 
catchup has been delayed for more than five 
years, and if delayed much longer, the los.ses to 
DHHS training programs — in terms of qualified 
students — may be irreparable. 

Ongoing Programs 

The DHHS Graduate Research Ti-aining and 
Enhancement Program aims to strengthen 
basic research in the biomedical and behavioral 
sciences by increasing the number of research sci- 
entists through awards designed to support and 
enhance the research capabilities of those in the 
life sciences pipeline and workforce, with empha- 
sis on recruiting and supporting minorities. 
Awards include the National Research Service 
Award, Intramural Appointments and Individual 
Research Trainmg Awards, the Minority 
Biomedical Research Support program and the 
Centers for Disease Control Training Grants. 

The National Research Service Awards vNRSA) 
Program was mandated by r-^ngress in 1974 to 
meet the stated requirement tOi predoctoral and 
postdoctoral research training that had been part 
of the PHS mission for many years. The NRSA 
program piovides both predoctoral and post-doc- 
toral traineeships and fellowships. Traineeships 
are funded through grants to institutions for 
research training in a specific discipline or area. 
These awards account for the largest expenditure 
of NRSA funds. The fellowships are given direct- 
1> to individuals so they may pursue biomedical 
or behavioral research training. The NRSA pro- 
gram is the largest DHHS graduate program and 
accounts for 80% ot the DHHS graduate educa- 
tion request for 1992. 
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Of the remaining 20%, Intramural 
Appointments, Minority Biomedical Research 
Support and Centers for Disease Control 
Training Grants are the largest components. 

• Intraniural Appointments bring students and 
teachers into PHS intramural laboratories for 
training in research techniques and exposure to 
the excitement of the research setting. 

• The Minority Biomedical Research Support 
program, while largely focused on under- 
graduate efforts, also provides support for 
giaduate education at minority institutions. 

• The CDC Training Grants offer the opportuni- 
ty for creative approaches to developing occu- 
pational safety and health staffing in under 
served geographic areas, predominantly black 
colleges, single-discipline programs and unique 
areas such as training for occupationally orient- 
ed physician assistants. 

DHHS estimates that close to 14,000 trainees and 
fellows will be supported in FY 1992. More than 
$421 million has been requested for the Graduate 
program in 1992, about 81% of the total DHHS 
effort in science education. 

New initiatives 

A National Institutes of Health Graduate 
University has been proposed. This proposal, 
which will require congressional approval, would 
authorize the NIH director to grant graduate 
education degrees (Ph.D.s) to those who com- 
plete a study and nractica? work program in 
research and graduate education at NIH. 



SCIENCE LITERACY AND PUBLIC QUTR^J^CH 

Science literacy encompasses many aspt f sci- 
ence education: the ability to understand scientif- 
ic reasoning; the ability to recognize and under- 
stand scientific terms and concepts; and the abili- 
t>' to understand public policy issues that have sci- 
entific components. 

The current DHHS working definition of public 
science education is as follows: activities vhose 
purpose is to raise the Nation's level of science 
literacy by informing the ge eral public or sub- 
populations such as minority groups, disease 
patients and parents about the scientific process. 



In FY 1992 DHHS has requested an $8.38 mil- 
lion budget to sustain its ongomg Public Science 
Literacy program. 




Much of the research that rJIH supports is conducted at 
universities, medical schools, hospitals, and ottier research 
institutions throughout the United States and abroad. This 
picture was taken at the Georgetown University School of 
Medicine— an NIH extramural research grant site. 
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Following are samples of specific DHHS science 
literacy activities targeted to a general audience, 
including schoolchildren, parents, teachers, com- 
munity leaders and other adults. 

• Supplements to substance abuse prevention 
grants for science education efforts are one way 
that the national drug abuse crisis and :he 
President's drug abuse program can provide an 
unusual opportunity to link prevention efforts 
with education about the biological basis of 
addiction. 

• Television programs aimed at young chil ren 
and their parents are being linked witii devel- 
opmental materials to extend the use of video 
tapes in science education activities in commu- 
nity groups and classrooms. 

• Science Writer Seminar" provide background 
information on research methods and results 
for scier :e writers and reporters. 

• Mini -textbooks are designed t^ communicate 
technical information on r^ earch methods and 
results to a broad audience. Altnough tliese 
texts are used by many high schools as part of 
the science curriculum, they were designed foi 
use by the general public. 

• Museum exhibits and other displays will be 
developed that provide general information on 
research activities and cutting-edge biomedical 
topics. These exhibits are used in museums and 
serve as components of traveling displays uced 
in scienc* museums, workshops and confer- 
ences nationwide. They also will be linked with 
commuii?t> and school programs to maximize 
impact. 



• Windows into the Bram is a multimedia exhibit 
designed to provide information on specific 
biobeiiavioral research activities about the 
brain. Projects in this initiative dovetail with 
the Presidentially declared "Decade of the 
Brain" and offer opportunities to educate citi- 
zens about frontiers of research in the neuro- 
sciences. Alliances will be forged among 
universities and community colleges, founda- 
tions, local organizations and industry, includ- 
ing television, museums and proicssional orga- 
nizations. Cost sharing will be encouraged. 

• "Non-animal 'viethods in Biomedical Research 
and Development — What They Do and 

L Not Do" is a joint effort by DHHS and the 
Tartnerb in Discovery to develop a brochure 
that explains the limitations of non-animal tc^is 
in biomedical research and development. The 
brochure will offer accurate, understandable 
information for the general public. 

ADAMHA continues to develop and disseminate 
materials for secondary school teachers and stu- 
dents to learn about the snportance of animals in 
research and education, including teacher btudy 
guides, lesson plans and supporting materials. 
Data on the general public's science illiteracy and 
misunderstanding about the need for using ani- 
mals in medical research make a compelling case 
for projecrc such as these. 

Health promotion and disease prevention cam- 
paigns and services arc important aspects of the 
DHHS mission and provide an essential public 
service; they also provide opportunities for a 
more focused outreach effort to raise the level of 
public scientific literacy and change public atti 
tudes toward the conduct of science. While funds 
are not included for these activities in the FCC- 
SET budget, the Public Health Service is request- 
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ing that all its agencies examine their entire range 
of public information, health promotion, disease 
prevention and consumer education programs 
and materials to identify opportunities for incor- 
porating information to educate the gencal pub- 
lic about the process of science. 

CONCLUSION 



begin reaching future scientists in grades K-12 — 
to help develop well-trained professionals for the 
biomedical and behavioral sciences, and to help 
ensure that the United States has scientifically lit- 
erate citizens. 

DHHS AGENCY SCIENCE EDUCATION PROGRAM 
CONTACTS 



Over the next decade in the United States, the 
biomedical, behavioral and life sciences will see a 
dwindling supply of scientists, while the Nation's 
^tizenry understands *ess about the role of sci- 
ence and technology. Unless the demand for sci- 
entists falls well below historical levels, a shortage 
of biomedical Ph.D.s is projected into the next 
century. 

Through its PHS agencies, DHHS intends to 
increase understanding of biomedical and behav- 
ioral science and exposure to research among 
school children, co'lege students and adults; 
rec3*uit more minorities and women into the . >]u- 
cational pipeline for careers in biomedical and 
behavioral research; and improve efforts to hire 
and keep highly trained life sciences research 
scientists. 

A critical part of th!S effort is a PHS-wide drive to 
develop ar ; disseminate materials for teachers, 
students ana the publ'c on such topics as the 
importance of animals in biomedical research 
and education, the biok ^ical basis of addiction, 
and other health issues. 

Science education has become a national priority. 
DHHS has long been involved in training science 
prote ^ionals at the graduate and postgraduate 
levels and at times the undergraduate and precol- 
lege I "ivels. This year and into 1992, every DHHS 
agency \ ^^'^^Ived in life sciences research will 



National Institutes of Health (NIH) 
Dr. Jay Moskowitz.'Ms. Bonnie Kalberer 
(301) 496-3152 

Alcohol, Drug Abuse, and Mental Health 
Administration (ADAMHA) 
Ms. Michele Applegate 
(301) 443-4266 

Health Resources and Services Administration 
(HRSA) 

Dr. Edward Blasser 
(301) 443-6580 

Tenters for Disease Conirol (CDC) 
Dr. Eric Sampson 
(404) 639-3701 

Food and Drug Administration (FDA) 
Mr. Alexander Grant 
(301) 443-5006 

Agency for Health Care Policy and Research 
(AHCPR) 

Mr Margaret VanAmringe/Ms. Jerry Michael- 
Dyer 

(301)443-2904 

Indian Health Service (IHS) 
Capt. Audrey Koertvelyess> 
(301) 443-1840 



ERIC 



' 165 




"A/o greater morai imperative 
challenges America today than 
ending the tragic waste of lives 
trappec in the endless cycle of 
poverty, welfare, and hopeless- 
ness. Science, technology, and 
education play important rcles in 
this effort, along with HUD's effort 
to bring jobs, homes, opportunity, 
and empowerment to low-income 
Americans" 

Honorable Jack Kemp 
Secretary of Housing and 
Urban Developmint 
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HISTORY 

The U.S. Department of Housing and Urban 
Development (HUD) came into existence on 
November 8, 1965. The first Secretary, Robert C. 
Weaver, had been the Director of the predeces- 
sor Housing and Home Finance Agency, which 
had loosely organized the work of five previously 
independent agenc^^s concerned with housing 
and community development. The" included the 
well-known Federal Housing Admmistration 
(f HA), along with the Public ' using 
Administration, the Federal National Mortgage 
Association, the Urban Renewal Administration, 
and the Community Facilities Administration. 
FHA was authorized by the National Housing 
Act of 1934 and had already insured mortgages 
for 8.1 million families by 1965. That total ha: 
now risen to over 20 million mortgages valued 
at over $500 billion. The FHA program has been 
central to the increase in the rate of home 
ownership — from 46% when FHA was formed lo 
about 63% today. Similar accomplishments have 
been achieved in the other major constituent 
HUD progrtims. 

Theie h?ve been a number ot maj jr changes in 
housing and urban development programs over 
the years: shifting the emphasis of the hous' g 
progiams from construction to direct subsidies to 
individuals, and of the community and urban 
development programs,froni large scale slum 
clearance to more targeted ^ "ojects directed and 
controlled by state and local government officials. 
The F'^deral National Mortgage Association is 
now a private entity, creating a secondary market 
for both private and government mortgages. The 
Government National Mortgage Association, a 
government entit> established withm HUD, 
insures only government mortgages. An impor- 
tant added function of HUD has been fair hnus 



ing ar \ equal opportunity, strengthened in the 
1988 Fair Housing Amendments Act to prohibit 
discrimination based on fanilial status and 
handicaj along with race, religion, national 
origin and sex. 




Educatiun. especially in public housing communities, is a nrtajor 
concem of Secretary "emp. He is shown here making one of his 
frequent visits to public schools to impress upon student trom 
Public Housing projects the importance of education. 
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BUDGET 



MISSION 



Congress provideu HUD with a total of $23.7 bil- 
lion in budget authority for FY 1991, as com- 
pared with $14.9 billion in FY 1990, and approxi- 
mately the same for the two previous fiscal 
years. The largest spending categories are for 
subsidies that go directly to help individuals. 
Subsidized housing helps pay for public housing 
operation and modernization and, for the first 
time in several years, new construction. Section 8 
funds consist primaiily of housing vouchers and 
certificates that allow eligible individuals to rent 
housing in the private sector by making up the 
difference between 30% cf their monthly income 
and the amount of the rent. Community 
Development Block Grants (CDBG) are the 
main vehicle for urban development assistance. 
In PY 1991, $3.2 billion dollars was appropriated 
for formula grants to large cities and States. As a 
reflection of the emphasis on housing, CDBG 
regulations in recent years have permitted a 
greater px-opof don of those funds to be allocated 
for housing and citiet have been doing just that. 

WORKFORCE 

The FY 1991 appropriation for HUD provides 
funding for 14,587 staff-yeais, which represents 
an increase of a little more than 1,000 staff-years 
over the past few years. Most of these staff 
increases will be in the housing programs, pri- 
marily field staff located in regional and State 
offices. In the Washington office, there will be an 
increase in evaluation and monitoring activitieb. 
There are three times as many staff in the field 
offices as in the central office in Washington. 
Housing accounts for over 62% of total staff, 
community development another 8%, and fair 
housing and equal opportunity 5%. The remain- 
der are in management and suppoi't. 



The U.S. Congress has mandated the 
Department of Housing and Urban Development 
to: create conditions for every family to have 
decent and affordable housing; ensure equal 
housing opportunity for all; and strengthen and 
enrich our Nation's communities. 

When President Bush asked Jack Kemp to serve 
as HUD Secretary, they agreed that a key goal of 
the Administration should be to restore to "work- 
ing people, poor people, all our citizens — control 
over their own lives." Togeth'^r they identified 
six priorities .hat are essential to revitalizing 
the Am 'ican Dream for those who have been 
leftbeh. d: 

• Expand home ownership and affordable 
housing opportunities 

• Create jobs and economic development 
through enterprise zones. 

• Empower the poor through resident 
management and homesteading. 

• Enforce fair housing for all. 

• Help make public housing drug free. 

• Help end the tragedy of homelessness. 

If the Department can meet the challenges these 
six priorities present, the Nation will go a long 
way in empowering its most needy citizens to 
participate in democracy, e^nomic choice and 
opportunity, and to take control of their own 
lives. 
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Under the stewardship of Secretary Kemp, the 
Department is doing everything possible to 
assure that people have the opportunity' to reach 
their full potential. Using our programs as fully 
and effectively as possible, we want to give people 
the chance to live in housing of their choice and 
raise their children in communities that feed the 
mind and free the spirit — in communities that 
offer jobs and opportunity and hope. 

The Department of Housing and Urban 
Development has a variety of policies and pro- 
grams to support the National Education Goals 
of the President and the Governors. These pro- 
grams and activities focus on the special popula- 
tions served by HUD, particularly low-income 
families receiving housing assistance, families in 
public housing, and m' lorities. 

The Department is particularly proud of its new 
efforts, through Operation Bootstrap, to help 
low-income families acquire the eduction and job 
skills needed to move from dep^-ndency to 
employment and self-sufficiency. The Depart- 
ment also has launched an aggressive attack on 
drug use in public housing and is working with 
housing authorities and public housing residents 
across the Nation to provide innovative child care 
programs and to form public-private partnei ships 
to help residents develop literacy and job skills. 

NEW INITIATiVES 

Precollege 

HOPE-Operation Bootstrap 
HOPE-Operation Bootstrap will build upon the 
existing Operation bootstrap Program (see 
below) by permanently linking, where appropri- 
ate, all new non elderly Section 8 certificates and 
housing vouchers to comprehensive education 



and training strategies. HOPE-Operation 
Bootstrap will take effect in FY 1991. 

mmm programs 

Preccllege 

Operation Bootstrap 

To p'-ovide a ladder of opportunity to help fami- 
lies move into the economic mainstream, HUD 
initiated Operation Bootstrap, a program provid- 
ing stable and affordable housing to families par- 
ticipating in u comprehensive and co. , Jinated 
program of housing, child care, transportation, 
personal and career counseling, education, job 
training, and placement assistance. 

In 1989, in a nationwide competition, 61 commu- 
nities and their local public housing agencies 
(PHAs) were selected lo receive Section 8 certifi- 
cates to implement Operation Bootstrap pro- 
grams. Operation Bootstrap is not limited to 
those PHAs awarded funding specifically for the 
program. Every PHA has the ability to initiate a 
local Bootstrap program using a portion of its 
regular certificates or housing vouchers with 
HUD's encouragement. Starting in FY 1990, 
HUD will consider the presence of Bootstrap 
programs in ranking PHA applications for new 
certificate and housing voucher funding. 

Since education is a key component of Operation 
Bootstrap programs, representatives of the du- 
cation community and its institutions are encour- 
aged to serve on the local coordinating body that 
plans and implements the program. The coordi- 
nating body is a public-private partnership of 
local leaders who agree to generate th^ resources 
needed, including funds for education anc^ voca- 
tional training, for participants to take the first 
step on the ladder of opportunity to economic 
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independence. As a general rule (and from oi- 
expenence with Project Self-Sufficiency, the 
precursor to Operation Bootstrap), participants 
are assisied in obtaining, at a minimum, a GED 
or its eq?iivalent. Many enroll in postsecondary 
education programs to improve their potential 
for moving up the economic ladder. 

Child Care 

^ Department's progrLOis of child care assis- 
tance support the goal of earij intervention for 
:hildren entering school. None of the programs, 
however, pi escribes the content of the child care 
activities or the early childhood curriculum. 
UwJer the CDBG Program, up to 15% of the 
funds may be used for social services, including 
child care and early childhood development pro- 
grams. Activities in support of child care in public 
housing developments are described below. 




Secretary Kemp, a strong supporter of day-care is shown visiting 
the day care center at HUD. In FY 90 HUD will be transfemng over 
$4 million to the Department of Health and Human Services in 
support of fuli-day care programs in public housing communities 



Child Care Demonstraion Program 

In 1988 and 1989, a total of $1C million was 
Uvvarded to grantees to provide innovative child 
care programs in public housing communities. 
HUD is transferring $4,859,000 of FY 1990 funds 
to the Head Start Bureau of the U.S. Department 
of Health and Human Services in a cooperative 
venture to expand the successful Head Start 
Program to a full-day program in public housing 
communities and to serve children who aie either 
older or younger than the three- to five-year- 
olds served by the traditional Head Start 
Program. The appropriation for child care for FY 

1991 iP $10 million. The budget request for FY 

1992 is $10 million. 

Anti-Drug Efforts 

The Department's anti-drug efforts in public 
housing communities will have an effect on keep- 
ing the Nation's schools free of drugs and vio- 
lence. The Depurtment strongly supports the 
concept of d. ug education and prevention for 
school-aged childr.:jn as a way to help make pub- 
lic housing communities drug-free. Any success 
of the Department in these efforts will carry over 
into t!ie schools. As a inaUer of policy HUD 
strongly encourages public housing agencies to 
work with others in the community, including the 
set ools, in implementing anti-drug programs. 

In 1989, HUD awarded $8.2 million in Public 
Housing Dru5 Elimination Trants. In 1990, $98 
million is available, and in 1V:^1, $150 million has 
been appropriated for this purpose. Among the 
eligible activities under this program are innova • 
tive programs designed to reduce the use of drugs 
in and around public housing and funding for res- 
ident management corporations and resident 
councils to Develop drug prevention programs. 
Also in 1989, the Department provided grants 
totalling $2.4 million lo 100 Youth Sports 
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Piograms to combat drugs in public hoi mg. 
These grants provide oports, cultural, or other 
activities as an alternative to the drug emiron- 
ment. Most of the programs have educational 
components that are integral to their cultural 
activities. 

Unf^drgradLate 

Historically Black Colleges and Universities 
The Department has t\\o programs of assistance 
to Historically BlacK Colleges and Universities 
(HBCUs) that contribute indirectly to the 
National Education C ^Is concerning literacy 
skills and citizenship. While neither prog'-am pro- 
vider aid or classroom assistance to students, 
both build the capabilities of HBCUs and involve 
faculty and students in real-world problems of 
economics, planning and social issues in nearby 
communities. 

The first program, the HBCU Technical 
Assistance progran^*, has bev^n funded since 1982 
at a cost of $11 mi.lion. It enables HBCUs to 
assist local governments in utilizing their 
Community Development Block Grant funds 
more effectively by providing them with on-oite 
management assistance, economic plans, surveys 
and expertise, training and workshops, and 
other activities. 

The second program, the HistoricaHy Black 
Colleges and Universities Program, was enacted 
in the HUD Reform Act of 1989, approved 
December 15, 1989. With funding of $4.5 million 
per year, this program is broader than the HBCU 
Techn. .al Assistance program. In addition to 
providing technical assistance, the HBCUs will be 
able to fund the same sorts of activities as CDBG 
entitlement communities (e.g., streets, sewers, 
and special economic development activities) to 



address a broad range of community develop- 
ment needs, consistent with the purpose of Title I 
of the Housing and Community Development 
Act of 1974, as amended. 

CommuD!t3' Development Work Study Program 

The Community Development Work Study 
Program (CDWSP^ makes grants to institutions 
of higher education to assist economically disad- 
vantaged and minority students to participate in 
work-study programs while enrolled in full-time 
graduate or under^ aduate programs in commu- 
nity development and related fields. 
The grants provide each student with stipends of 
up to $9,000 per year; tuiti^a support, up to 
$3,500 per year; and other support (such as trav- 
el) up to $1,500 per year. 

The program is funded at $3 million per year. In 
1989 and 1990 a total of $5.9 million was awarded 
to 51 colleges and universities to assist 230 eco- 
nomically disadvantaged men and women to 
spend two full academic years working toward 
their degrees. At the same time, the students are 
gaining professional experience by working to 
plan, develop, or administer local activities 
undertaken through HUD programs, such as the 
McKinney Act Homeless Assistance Programs 
and Community Developnicnt Block Grants. 

Public Literacy 

Partnership with Kraft General Foods and the 
U.S. Department of Agriculture 

.n 1990, HUD initiated a joint initiative with 
Kraft/General Foods Foundation and the 
Department of Agriculture to develop model 
consumer education programs in public housing 
comiHunities to help residents develop lifelong 
living skills and move toward economic self-suffi- 
ciency. The model is being field tested in eight 



locations nationwide: Los Angeles, Houston, 
Philadelphia, New York City, Decatur (GA), 
Tampa, Chicago, and Washington, D.C. 

VOLUNTEER ACTIVITIES 

Precollege 

Jefferson Junior High Scho'>', Washington, D.C: 
HUD'S Adopted School 

Several years ago, a number of Federal agencies 
"adopted" local schools to help them with 
volunteer tutors, mentors and other assistance. 
HUD adopted Jefferson Junior High School as 
one way that the Department could interact with 
the local population and the District of Columbia 
school system. 

When the call for volunteers went out during the 
1989-1990 school year, about 75 HUD personnel 
responded. Under the program, each volunteer 
tutored two or three students, usually one to two 
hours a week during the lunch hour. Subjects 
included mathen^ilics, English, foreign languages 
and science. Many volunteers did more than 
tutoring and were in effect "mentors" to individu- 
al students. The success of this program is shown 
by the achievements of the students; Ms. Patricia 
Edwards, Assistant Principal, noted that some of 
the students have gone on to several top high 
schools in the area. 

For the 1990-1991 school year, in addition to 
tutoring in the basic s ibjccts, 54 volunteers were 
asked to becone more involved with other 
aspects of the school experience, such as comm- 
unity service projects, the science fair, mentoring, 
career awareness, the Speaker's Bureau, and 
training cheerleaders. This program is now 
underway. 



High School Student Mentor Program 

The "Thousand Points of Lights" Committee of 
the Department sponsored, initiated and orga- 
nized the first Volunteer Departmental 
Committee to develop a mentor progr?>m for stu- 
dents participating in the District of Columbia 
"Summer Youth Employment Program." The 
Mentor Program provided HUD employees an 
opportunity to help these youth more realistically 
experience the world of work. 

The Mentor Program provides a one-on-one rela- 
tionship that is a strong motivating force for the 
students and an enriching experience for the 
mentor. Mentors devote time, guidance and lis- 
tening to build one-on-one relationships and 
friendships that contribute to the personal 
growth of both the mentor and the proteges. 

Over 60 HUD employees participated as men- 
tors, and more provided training programs and 
chaperoned a picnic and trips to the White 
House and the African Museum. At a closing 
ceremony. Secretary Jack Kemp personally 
shook hands and talked with each of the students 
and mentors. 

Seventeen HUD employees continue to mentor 
on a regular basis, and it is expected that more 
will participate as the program is established as a 
permanent Departmental volunteer activity 
under the President's "Thousand Points of 
Lights" and tne District of Columbia's **Stay in 
School Program." President and Mrs. Bush have 
provided support to the Mentor Program. 

CONThCT PERSON 

The contact person for all the Department's 
education programs is James Stimpson, Deputy 
Assistant Secretary for Research (202) 708-4230. 
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"We are beginning to realize ttiat 
education is not only important to 
us as individuals, but that the 
strength and economic security of 
our Nation depend on how well we 
prepare our youth for the future. " 

Manual Lujan, Jr. 
Secretary of the Interior 




INTRODUCTION 

What other agency — Federal or private — can 
offer Nvhat the Interior Department can? Millioh^ 
of acres of public lands, 467 wildlife refuges, 75 
fish hatcheries, and 356 National Parks (including 
battlefields and seashores) are available for our 
Nation s children and adults to learn all about 
science. And what an exciting way to learn — to 
observe nature first hand rather than from a book 
or inside a building. The kind of learning that 
stays with young children, enticing them to learn 
more and to appreciate our natural resources. 
Witii over 440 mill'on acres (that's 20% of our 
Nation's land area) ant^ hundreds of parks and 
field sites managed by the Interior Department, 
no matter where one lives there is always an 
"outdoor classroom" nearby. 

MISSION 

The Department of the Interior was formed on 
March 3, 1849, to administer certain responsi- 
bilities of the Federal Government's internal 
affairs. The 1991 appropriations for the Depart- 
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Graduate 26% 
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ment total approximately S7 billion. As the 
Nation's principal conservation agency, the 
Department or the Interior (DOI) has responsi- 
bility for most of our nationally owned public 
lands and natural resources. The Department is 
charged wilh fostering the wisest use of land and 
water resources, protecting, fish and wildlife, 
preserving the environmental and cultural values 
of national parks and historical places, and 
providing enjoyment through outdoor recreation. 
The Interior Department also assesses mineral 
resources and ensures that their development is 
in the best interest of all the people. R ourcc 
responsibilities include managing offshore 
.esources and coWa ting and accounting for 
revenues from mineral leases on Federal and 
Indian lands. Through its sc'entific research, the 
Department provides the information critical 
the wise management of our global environment. 
The Department has a major responsibility for 
merican Indian reservation communities and 
for island territories administered by or affiliated 
with the United Stares. 

The Department's stewardship mission and its 
extensive scientific and technological expertise 
present unique opportunities for educational 
outreach, as evidenced by such longstanding 
programs as outdoor classrooms in the National 
Parks. The bureaus in the Department offer 
many exciting hands-on opportunities for 
students and citizens of all ages to learn about 
the natural environment, public resources, and 
the concept of stewardship. With over 60 regional 
offices and .some 1,500 field offices, and extensive 
public ' ids under its jurisdiction, the 
Department is able to reach out to teachers and 
"*udents at the grassroots level. 
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Table of Organization - Department of ttie Interior 
ORGANIZATION 

The natural resource stewardship responsibilities 
of the Department of the Interior arc carried out 
by its bureaus: 

National Park Service (NPS) 
Fish and Wildlife Sei%^ice (FWS) 
Bureau of Indian Affairs (Bl A) 
Bureau of Land Management (3LM) 
Minerals Management Service (MMS) 
Office of Surface Mining 
Reclamation and enforcement (OSM; 



U.S. Geological Suivcy (USGS) 
Bureau of Reclamation (BOR) 
Bureau of Mines (BOM) 

As^^istant Secretariats for Fish and Wildlife and 
Parks, Indian Affairs, Land and Minerals 
Management, Territorial and Imernational 
Affairs, Water and Science, and Policy. 
Management and Budget oversee the 
Departmen:*s vari^as missions. 
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PRIORITIES 

Fo!,tering effective stewardship of the Nation's 
pubhc landb and natural and cultural resources is 
ilj*. top priority of the Department. In addition to 
this broad goal, the Department is committed to 
four special initiatives: volunteerism, excellence 
in education, the War on Drugs, and enhanced 
professional opportunities for women, minorities, 
and persons with disabilities. 




"Bringing nature to students in an outdoor classroom." 



AREAS OF SPECIAL EMPHASIS 

The Interior Department has a long history of 
programs targeted to special groups. Technical 
support and professional development programs 
with Historically Black Colleges and Universities 
(HBCUs) have effectively promoted the natural 
and physical s:iences at ihese institutiuus and 
have provided career opportunities for 
minorities. An ef^'ective Equal Opportunity 
Office, partici^^ation in the Job Corps, and special 
outreach to small and disadvantaged businesses 
have all aici^^d the Department's overall efforts to 
provide good stewardship. As a result of the 



President's National Education Goals and the 
Department's commitment to enhancing science 
and technology educjtion, many of the Interior 
bureaus are developing science and mathematics 
education initiatives. The most intense initiatives 
focus on precollege education, an aiea identified 
by many national groups as the most important 
emphasis for science and technology edu .ation. 

Contributory Programs ($88 miilion} 

The Interior Department has several math and 
science education initiatives that are contributory 
to the Committee on Education and Hum^M 
Resources effort. The Department provides 
almost $75 million for math and i^Jence 
programs in the BIA schools. Most of these funds 
support math and science instruction at BIA's 
182 precollege schools. The Department has 
placed a high priority on improving Indian 
education, developip", programs to increase 
parental involvement, improving teacher 
performance, and establishing a comprehensive 
review structure to foster school accountability. 
These programs will assist the BIA to achieve its 
long-range goal of raising the educational 
achievement levels of Indian students in BIA- 
funded schools to levels that meet or exceed 
national norms by the year 2000. 

Another contributory area of emphasis »s 
graduate research, accomplished through the 
Water Resources Research Institutes Program 
administered by the USGS, the USGS 
Earthquake Research Program, and the Minerals 
Institutes Program of the BOM. These programs 
provide water rw^»uurces, minerals, and other 
earth science data that can be used to make 
informed land use planning and engineering 
design decisions, fund basic and applied research, 
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and assist in the developinent (»f effective 
emergency preparedness policy and plans. 

NEWINiTiATIVES 

Secretary Lujan's commitment to education 
prompted the bureaus to establish nevv initiatives 
'n math and science education in FY 1991, which 
will be continued in FY 1992. Most of the FY 
1991 initiatives are in the precollege area. These 
include increased emphasis by the F\VS for its 
informal workshops for students and teachers 
that are held at national wildlife refuges and fish 
hatcheries; NPS's teacher enhancement program, 
which encourages science teachers to builu 
curricula around park resources; BOR and 
use .V development of materials to support 
scienr*; curriculum; and the BLM's Resource 
Apprenticeship Program, which gives Alaska 
Natives opportunities to explore careers in the 
natural resources. Recent Departmental initia- 
tives include an agreement signed in June 1990 
by the Secretanes of Interior and Agriculture 
with the Hispanic Association of Colleges and 
Universities (HACU). This agreement will form 
the basis of a Hispanir-Serving Institutions 
Partners' Program within each agency. The 
prog''am will assist in improving the edu'^ition of 
Hispanic students and increase their career 
opportunities within Government agencies. The 
Department also signed a Memorandum of 
Understanf .ng with the Department cf Energy, 
which is directed at improving teaching m 
science, mathematics, and other related technical 
subjects at Native American elementary aiid 
secondary schools. Examples of Departmental 
agreements at the local level include a partner- 
ship with Gallaudet University in Washington, 
D.C., designed to enhance opportunities for 
employment of people with hearing and other 
disabilities in the fields of science. 



ONGOING PROGRAMS 

Precollege ($21.95 million) 

About half of the Department's precollege 
efforts directly support students through 
workshops, informal classes and student woik 
appointments. Through the Youth Consenation 
Co.ps, the FWS and the NPS hire students as 
part of the Department's summer employment 
program. Students wo.*k, learn and earn as they 
develop an understanding and appreciation of 
'he natural environmenf. The BLM's Resource 
Apprenticeship Program for Students provides 
selected Alaska Native high school students with 
hands-on experience in natural resource 
man^eement and knowledge about resource 
mar. ^^ment principles. The USGS develops 
educational materials, such as posters, 
computerized data and teacher packets, to 
support science curricuhim. The BOM worked 
with the National Energy Foundation to produce 
"From Mountains to Metal," an educational 
poster distributed to 25,000 science teachers 
nationwide. The FWS's Piojcct WILD is 
a\\ard-winning environmental and conservation 
education program of workshops and 
supplementary curriculum materia'^ Tor students 
and teachers. Most of the bureaus participate in 
the Partnerships in Educatio.i program, 
"adoptmg" local schools. This program supports 
activities such as science and career fairs, 
traveling exhibits for use in the classroom, 
scientist participation in the classroom, and 
scientists ser/ing as role models for children. 
The OSM emphasizes computer literacy in their 
Adopt-A-School program. 

The following are selected examples of education 
activities in math and science: 
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• The NPS uses their parks as "Learning 
Laboratories," providing science activities to be 
used in conjunction with the National Parks, 
emphasizing environmental and ecological 
principles. Workshopr are offered a: parK 
sites for teachers which encourage teachers to 
build their curriculum around park resources. 
This program reaci^es over three million 
students and teachers annually. 

• The USGS, NASA, NOAA, Smithsonian, and 
various private organizations are participating 
in a Joint Education Initiative project designed 
to strengthen the te<.ching of science by sharing 
rcientific data through CD-ROM media. Earth 
science data, such as seismicit>s ocean salinit>' 
and temperature, and marine geology data, 
ha^^e been compiled on CD-ROM. During *he 
summer of 1990, 20 teachers from across the 
countiy participated in a three -week workshop 
at the USGS to le-- n how to use the compact 
disks and manipulate the data. The teachers 
also developed classroom activities to go 

with the data. 




JSGS teacher/student workshop on earth science 



• The FWS produced a newspaper entitled 
"Wetlands, Wildlife, and You," which was 
distributed to over 390,000 schoolchildren in 
the northeastern United States. The 
publication explained how children could help 
in conserving wetlands and watertowl. 

• The Water Resources Education Initiative is a 
three-year partnen^hip v-ffort, begun in 1990, 
with the American Water Resources 
Association (AWRA;, the USGS, BLM and 
BOR. This progra^n will develop a water 
resource education package, including a 
bibliography of materials, designed to be taught 
in formal and informal educational settings. A 
national t^iam of educators has been assembled 
to evaluate existing water educational materials 
and determine what materials are most useful 
and whai is lacking. Five education posters will 
be designed by 1992. The first poster has been 
reviewed and will be published in 1991 in a 
National Science Teachers Association 
magazine, reaching over 30,000 teachers 
nationwide. A nationwide speakers bureau 

will be developed and coordinated through 
the AWRA. 

•BLM's Re.source Apprenticeship Progran for 
Students combines the efforts of Federal and 
State land-managing agencies, the Alaska 
school system, and private industry to provide 
education opportunities and employment for 
:ural Alaska students. Tne Resource 
Apprenticeship Program for Students, begun in 
1987, is designed to provide natural resource 
management exposure to Native Alaskan high 
school students. The students are placed with 
various agencies, including BLM, NPS and 
FWS, for employment experience. BLM 
intends erpand the Resource Apprenticeship 
Program for oiudents nationwide in 1991. 
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The fish and Wildlife Service's "Wetlands, Wildlife and You" newsp..,jer has educated amost 400,000 school children 

on wh?t they can do to help protect our wetlands. 
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• The BOR is developing an Adopt-a-Watershed 
Fish and WiMlife Education Program w*Mich 
will give students an opportunity to observe and 
follow changes in one watershed for several 
years. Adopting a watershed as they enter 
kindergarten, the students will follo'v the 
changes in that watershed through their school 
years. The targeted area for this new 
curriculum is Trinity County, Calitomia, and 
part of the Humboldt County Public Schools 
district. 

• The FWS developed and published a Federal 
Junior Duck Stamp Conservation P:. jram 
bibliography for u..^ in K-12 classrooms. A 
companion publication has cK :>room activities 
that focus on ducks and conservation. Their 
partners include Ducks Unlimited and 
California State Education Systems. The FWS 
hopes to expand the program., working with th^ 
States of Illinois and Florida in 1992. 

• OSM plans to develop publications and video 
presentations, in conjunction with lessor, plans, 
on the contribution of earth science fields to 
environmental reclamation. Each program in 
the series will emphasize a maior type of 
reclamation and the environmental and 

c .nmunity benefits gained from each. 
Examples include reforestation, wetlands, 
agriculture, and land for residential 
commercial and industrial development. 

• The USGS, in partnership with the Departm_. 
of Education, helped develop and publish 

Helping Your Child Learn Geography," a 
booklet designed to help stf'r a child's interest 
and curiosity about geographic questions and 
knowledge. 



• The BOM plans to develop a minerals 
curriculum that will help students discover the 
nature of mineral resources and their 



importance in society. 

• The FWS recently began an eoucation 
campaign, "Suitcases for Survival," to acquaint 
young people with protected wildFfe. The 
F^^'S, in partnership with various private 
agencies, donated confiscated commercial 
products made from protected wiK i.te products 
to zoos for use in education programs and to 
teachers for use in local schools. A dozen kits 
containing confiscated products win be sent to 
major zoos across the country in early 1991 , 
The ulliiTiate aim of the program is to get these 
materials into the hands of teachers who will be 
specifically trained by the participating zoos to 
use the kits in the local school sj^tem. 




'SUITCASE FOR SURVIVAL" Wildlife Education Kit in use at 
Ashlawn Elementary School, Arlington, Virginia. Teacher's, left to 
right Jimsey Frye and Bonnie Bracey holding an Anaconda skin. 



^atVe Alaskan high school students gain invaluable experience in natural resource n.r .j^ement pfog^ m;, ..i the Bureau 
c D I / l3n?igement's Resource Apprenticeship Program for Students. 





182 



THE U.S. DEPARTMENT OF THE INTERIOR 



• The BOR, in partnership with Montana State 
University, the University of Idaho, and the 
States' governments, established the Western 
Watercourse to facilitate the development of 
locally sponsored and administered water 
education programs. Initial efforts, begun in 
1990, focus on education programs in 
Montana and Idaho. Emphasis is being placed 
on the development and disseminc*ticn of class- 
room-ready teaching aids. Examples include a 
ground water flow modci e^acation package, 
which provides a "window" in ) the earth to 
take the mystery out of ground water 
education, and a computer-driven simulator 
with interactive features, which allows students 
to **Tianage" and "compete" for water as it 
flows through a simulated watershed. 

• The Youlh Conservation Corps is designed lo 
let students work, learn, and earn while 
developing an understanding and appreciation 
of the natural environment. This FWS and NPS 
program reached over 1,25G students during 
the summer of 19^0. 

• The FWS' Chesapeake Bay Estuary Program 
developed curr^ulum guides, fact sheets, 
posters, and broch ures on Chesapeake Bay 
issues and distributed them to over 200 
teachci^ in the Bay area. Chessie, the friendly 
sea monster, and her companions distribute 
coloring hooks and give pre^,entations to school 
groups, bringing the Chesapeake Bay and its 
fish and wildlife to the children. 

Undergraduate ($o 13 hdllion) 

'^he majority of undergraduate programs provide 
student support, mostly in the form of student 
work appointments. Many of the bureaus provide 
support for HBCUs through teacher 



enhancement programs and student 
appointments. The BOM is developing materials 
to supplement curriculum used at HBCUs to 
instruct students in the nature of mineral 
resources. The MMS is helping to develop 
curriculum for *IBCUs in the Atlanta Custer. 
The bureaus are helping to encourage women 
and minorities to pursue careers in mineral 
industries, particularly in such critical 
professic.al areas as engineering, science and 
computer programming. The BOR is developing 
a wat^r resources curriculum designed to 
familiarize faculty in the western United States 
with water resources development. 

The following are selected examples of education 
activitit u. math and science: 

• DOI bureaus parlicipate in the Stay-in-School 
program, which allows financially disabled 
students to work part-time while attending 
undergraduate school. 

• USGS provides summer internships for 
students recommended by the National 
Association of Geology Teachers. The program 
is designed to give students exposure to the 
earth sciences through field experiences. 
Almost 950 students from across the country 
have participated in this program since it began 
in 1966. 

• DOI bureaus actively support HBCUs, 
providing research experience for students and 
teachers. A "Career Options Handbook' was 
developed, aimed a. helping HBCU students 
and faculty recognize the viable linkages 
between the "traditional" fields of study and 
Interior's unique and rewarding 
"nontraditional" career opportuniticd. Many 
bureaus provide scientists to instruct at 
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Over 1C90 Youth Conservation Corps students will work in ujr Nationa, FdiKS arJ Wil 

of 1992, developing a better understanding of the natural envimnmeiit. 



I Refuges dunng the summer 



HBCUs, employ cooperative education 
Students from HBCUs, and are involved in 
outreach and recruitment efforts to expose 
HBCU students to science career 
opportunities. A similar effort is being initiated 
with the HACUs. 

• Through its Minority Participation in Earth 
Sciences, the USGS has afforded employment 
opportunities to women and minorities in the 
earth sciences. Many of the students contribute 
to a variety' of geologic and hyd ologic studies, 
and receivs, recognition through cc-authorship 
of papers as a result of their work with 
scientists. Si.cii demonstrable achievements are 
valuable to students in ma'dng their ultimate 
career choices. Approximately 1,500 students 
have participated since the program began in 
1971, with over jalf those students obtaining 
college degrees in science. 

• The BLM and BOR, working A^ith HBCUs and 
the HACUs, have cooperative education 
programs designed to encourage women and 
minority students to enter the science fields. 

• Staff at the FWS' Bayou Savage National 
Wildlife Refuge in Louisiana have developed 
interpretive materials for guided cauoe trips 
specifically J-^iigned for college students. 

• The USGS has a program for students to 
emphasize n;»tive Hawaiian cultural under- 
standmg of the role of the USGS in its study of 
Hawaiian volcanoes. Students learn about the 
ongoing eruptive activity of the Hawaiian 
volcanoes and the geologic processes associated 
with it. The USGS, in partnership with the 
Smithsonian, developed a video entitled 
"Inside Hawaiian Volcanoes," which is often 
u^.ed at workshops for students and teachers. 




"Students experience wildlrfe - up close and personal.' 



• Several bureaus have an active volunteer 
program, Uiiere people outside the 
Department volunteer ibch tir:ie with a 
particular bureau, learning more about science 
or helping in educational outreach efforts. For 
example, the FWS' National Bison Range 
recently was recognized for its educational 
program that utilizes volunteers to provide 
education at summer camps and teacner 
workshops. The USGS headquarters science 
center is staffed by docents, or retired 
employees, who conduct workshops and tours 
for numerous school groups, 

Gi'aduate ($10.92 million) 

The FWS operates the Cooperative Fish and 
Wildl ^'e Research Units at 38 land-grant 



*-'f^-*Ji3iUi .he FY 1992 budget allows over 100 undergraduate students to participate m the L'.S, Geological Survey s "Mino'Jty 
g J^(^ Sciences" program. 
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iniversities nationwide, designed to provide 
graduate education in fish and wildlife biology 
and management. The USGS provides 
postdoctoral fellowships for geologic, remote 
sensing and hydrologic resea ch. The BOM 
provides predoctoral fellowships for education in 
mineral sciences. These programs support State- 
Federal-academic partnerships in research and 
education for the management of natural 
resources. 

The following are selected examples of education 
activities in math and science: 

• Through a partnership of Federal and State 
governments, universities and the private 
sector, a unique avenue exists for students 
interested in graduate training leading to 
careers in fish and wildHfe research and 
management. The FWS Cooperative Wildlife 
Research Unit program \i^as established in 1935 
to meet the need for trained personnel in *he 
field of wildlife management and to obtain and 
disse.ninate better technical information on 
wildlife species. The program currently ba? 720 
students participating. 

• The USGS Minority Participants in Earth 
Sciences (MPES) p'-ogram has had a major role 
in the creation of minoiity Ph.D.s, especially 
Black students. During 1988, there were nine 
interns (five M.A., four Ph.D. candidates) and 
during 1989, there were seven interns (four 
M.A., three Ph.D. candidates) participating in 
the program. 



CONTACTS 

Since the Department of the Interioi is 
responsible for a wide varieiy of na.u.al resource 
activities, your requests for science and 
nathen education information can be met 
more rapidly and effectively if they are directed 
to the office mcit concerned with the specific 
subjects in which you are interesied. See the 
maps that follow to locate a park, fish hatchery or 
refuge near where you live. We suggest you 
contact parks, fish hatcheries or refuges and 
other DOI offices near your local community. 
Should you desire information about the location 
of such offices, please address your questions to 
the following sources: 

National Park Service: 

Office of Public Aff^^irs 
National Park Service, Room 3043 
U.S. Department of the Interior 
Washington, D.C. 20240 
Tel: 202-208-7394 

Fish and Wiidlife Service: 

Public Affairs Office 

Fish and Wildlife Service, Room 3240 

U.S. Department of the Interior 

Washington. D.C. 20240 

Tel: 202-208-5634 

Geological Survey: 

Public Affairs Office 

Geological Survey 

U.S. ^ aitment of the Interior 

MS National Center 

Reston, Virginia 22092 

Tel: 703-648 4460 



^'i/^ilt^liflilHW Qvfi'^ 700 nrarinatfi <:tiirtftnts are nrenarinq fnr wtlflliffe manaqftment n.irPP.x; thrOL:*^ tne Cooperative Wilditte Research 



Units sponsonsd by the FiSh and Wildiife Ssrvice. 
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Bureau of Land Management: 

Office of Public Affairs 

Bureau of Land Management, Room 5600 

U.S. Department of the Interior 

Washington, D.C 20240 

Tel: 202-208-5717 



Bureau of Mines: 

Chief, Office of Public Information 
Bureau of Mines, Room 1035 
Columbia Plaza 
Washington, D.C. 20241 
lei: 202-634-lGOl 



Minerals Management Service: 

Office of Minerals Management Information 

Room 4245 

U.S. Department of the Interior 
Washington, D.C 20240 
Tel: 202-208-3983 



Office of Surface Mining: 

Public Affairs Office 

Office of Surface Mining, Room 244 

South Interior Building 

Washington, D.C. 20240 

Tel: 202-208-2553 



Bureau of Reclamation: 

Office of Public Affairs 

Bureau of Reclamation, Room 7642 

U.S. Department of the Interior 

Washington, D.C. 20240 

Tel: 202-208-4662 



Bureau of Indian Affairs: 

Information Office 

Bureau of Indian Affairs, Room 4160 

U.S. Department of che Interior 

Washington, D.C. 20240 

Tel: 202-208-7315 
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"The Forensic laboratories of ttie 
Department of Justice are an inte- 
gral part of ttie Federal 
Government's law enforcement 
efforts. Modern science and 
teclmology fiave become 
important tools in our battle 
against the increasingly 
sophisticated criminal 
organizations of the day. 
Strong support for math and 
science in our sc' jols will be 
critical in providing us with much- 
needed crime-fighting scientists 
and technicians of the future. " 

Dick Thornburgh 
Attorney General of the 
United Statfis 
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MISSION AND STRUCTURE 

The Office of the Attorney General was estab- 
lished in 1789. The Department of Justice was 
subsequently established in 1870. The 
Department employs o\er 80,000 individuals in 
the United States and around the world. It i& the 
Department's mission to provide legal advice to 
the President, represent the Executive Branch in 
Federal courts, investigate Federal crimes, 
enforce Federal laws, operate Federal prisons, 
and provide law enforceinent assistance to sIl 
and local communities. The Department of 
Justice is "labor intensive," relying heavily upon 
its personnel to fulfill its rnission. Professional, of 
the highest caliber comprise the many litigating 
divisions, law enforcement offices, and manage- 
ment and coordination offices of the 
Department. Approximately 23% of the 
Department's personnel are located within the 
Washington, D.C metropolitan area. Other 
employees are located^\hroughout the country 
and around the woild in the United States 
Attorneys* offices, tne Bureau of Prisons, the 
Federal Bi;eau of Investigation, the Drug 
Enforcement Adniinistration, the United States 
Marshals Service and other components. 

Compared with the Federal science mission agen- 
cies, the Department of Justice lacks a significant 
focus on math and science-ri.^ted occupations. 
However, math and science play an important 
role in certain aspects of the DcparLment*s nr.is 
i>ion, particularly the laboratory operations of the 
Federal Bureau of Investigation and the Drug 
Enforcement Administration. The remainder of 
this chapter. (1) gives a general overview of the 
Department's education activities, (2) describes 
the Department's specific science, mathematics, 
engineering and tc^nnology education activities, 
and (3) discusses new initiatives. 



DEPARTMENT OF JUSTICE CONTRIBUTION TO 
THE NATIONAL EDUCATION GOALS 

Attorney General Dick Thornburgh joined the 
President, Cabinet colleagues, and the Nation's 
Governors at the historic Summit on Education 
held ir Charlottesville, Virginia in September 
19S9. Supported by his experience as Attorney 
General and as a former two-term Governor of 
the Commonwealth of Pennsylvania, Attorney 
General Thornburgh is dedicated to the role of 
education in our society and to all appropriate 
means *o enhance education, including adult 
education. The Attorney General fuMy si'p*"orts 
the National Education Goals which resulted 
fiom the Charlottesville meeting of the President 
u id the Governors. The Departmen of Justice 
conducts a number of programs that support 
those goals, some of which are described below. 

Goal 2: By the year 2000, the high school gradua- 
tion rate will increase to at least 90 percent. 

Tiic Department s Office of Juvenile Justice and 
Delinquency Prevention (OJJDP) has supported 
the Cities in Schools (CIS) projjam since 1984. 
This is a major public-private partnership that 
works to reduce school violence and prevent stu- 
dents from dropping out of school. Three central 
principles guide CIS: a relationship must be 
established between a troubled youth and a car- 
ing adult, the youth and service provider must be 
held accountable, and fragmented 'csources must 
be coordinated and .nade available to youth and 
their xamilies. These goals are accomplished 
through alternative educational academies devc! 
oped ^ith existing community public and private 
resources. CIS provides training and technical 
assisiance to local communities on methods to 
establish these alternative schools, to which stu- 
dents are referred because of low academic 
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General Thomburgh's volunteer education outreach program. 
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achievement, poor attendance, disruptive behav- 
ior, or family problems. Counselors, social work- 
ers and volunteers work with students to improve 
their personal, educational and social develop- 
ment skills, provide employment skills, and rein- 
force positive behavior 

OJJDP also oversech the Alternative School 
Progiam. This is a school drop-out prev ^ntion 
program that identifies the needs of youth who 
are likely to drop out of school and coordinates 
ommunity resources Ic help these high-risk 
youth and their families. The Alternative School 
program was developed by OJJDP in 1988. It cur- 



ren..} serves 10 communities nationwide. Six 
other communities aic in the sdc'.tion process 
and should be chosen in 1991 ft. participation in 
the program. 

Goa! 3: the year 2000, America i students will 
leave grades 4, 8, and 12 having demonstrated 
competency in challenging subject matter . . . and 
every school in America will ensure thav ..t^ stu- 
dents learn to use tlieir minds we!!, so they niay 
be prepared for responsible citizenship, further 
learning, and productive employment in our 
modern economy. 



The U S Border Patrol Is worldng with schools near our borders, bringing diug education to thousands of students. 
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The Attorney General has estabUshed an educa- 
tional volunteer outreach program known as 
Legal Advocates in Education. The progr' i has 
a simple objective: tc assist in the educational 
process wherever the needs of individual students 
can be maiched with the skills of a volunteer. 
Voianf.eers are not limited to attorney cnipio>ces 
of the Department nor do they assist students 
with only those subjects germane to the law. 
The inspiration for this program came from the 
Department's Association of Black Attorneys, 
who perceived the r eed for educational outreach 
to the local community. The effort has been 
strongly supported by the Attorney Ucneial and 
also by the Solicitor General, who had run a simi- 
lar program when he was a Federal judge. The 
program commenced i.'* May of 1990 when the 
Attorney General taught a class in United Stat^ 
history to eighth graders at a local middle school. 
Ai ey General Thornburgh repeated his visit 
to the middle school in October to teach another 
eighth grade history class. 

While most of the Department's approximately 
300 j»>teers will focus on the enhancement of 
verbal skills, the administrators cf the program 
have discovered a number of people with math 
and science skills. This segment of the program is 
discussed in section C of this report. 

Goal 4: By the year 2000, U.S. students will be 
first in tl . world in science and mathematics 
achievement. 

The Department of Justice's contribution to this 
goal is discussed in later sections. 

Goal 5: By the year 2000, every adult American 
will be liteiate and will possess the knowledge 
and skills necessary to compete in the global 



cconom> and exercise rights and responsibilities 
of citizenship. 

On October i7, 1990, the Attorney General 
spoke at the First International Confercnc* on 
Literacy and Corrections, held in Ottawa, 
Canada, \^here he announced the proposal of a 
ne^%, higher standard for literacy for some 58,000 
Federal prisoners in the United St; *cs. 

Mandatory inmate literacy at the sixth grade level 
was first implemented in the Depariment ^^f 
Justice, Bureau of Prisons, in May 1982. Th^ lit- 
eracy standard was raised to the eighth grade 
level on July 1, 1990. Under this proposed new 
procedure, the literacy standard will be raised t< 
the high school diploma or its equivalent in early 
1991 following public comment and revi'^w. The 
raising of the standard reflects the trend toward 
higher academic requirements for almost all 
entry-level jobs. In order to reflect the accepted 
literacy standard In the communitic ; where 
Federal prisoners will be released, the Bureau of 
Prisons will require all i.imates confined in 
Federal correctional facilities wh ) do not already 
have a verified GED or high school diploma to 
attend an adult literacy program. 

The literacy standard will also apply to non- 
English speaking inmates who function belo'*, ' .nc 
twelfth grade academi.: level in their native lan- 
guage. A system of incentives will be establish ..1 
to encourage «'nmaie participation. Hovi^ever, as 
with other mandatOiy prison Drogi .ms, stau may 
take disciplinary action against inm tes v ith aca- 
demic levels below the GED or h'lQh school le^ .1 
who refuse to enroll in or complete I've mandato- 
ry literacy prog' »m. 

On other fronts, OJJDP conduct.s a program 
known as Law-Related Education that helps stu- 



The FBI's Forensic Science Research and Trdning Center providt ; 
Iscientisis on the leading edge of forensic science. 



opportunities for stu^^nt interns to assiM FBI 
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dents understand responsibilities and rights asso- 
ciated with everyday life. It teaches youth about 
the foundations of a democratic society such as 
freedom, authority, justice, privacy and equality. 
It promotes respect for the law and promotes a 
reduction in delinquent behavior. A drug com- 
ponent has also been added to the curriculum. 

Goal 6: By the year 2000, every school in America 
will be free of drugs and violence and will offer a 
disciplined environment conducive to learning. 

The Department of Justice is acutely interested 
in assisting the attainment of this goal As 
Attorney General Thomburgh stated at the com- 
mencement of the Legal Advocates in Education 
program, "The longer we can make sure our 
teachers, and not drug dealers, held sway over 
our kids, the more promising America's future 
will be. And we ^part-timers' can help by sharing 
our experiences and insights.'' 

The Department of Justice supports numerous 
drug prevention and education programs includ- 
ing the Prug Abuse Redu^^tion Education 
(DARE) program. Super Teams, the School 
Crime and Discipline Research and 
Development Project, the McGruff the Crime 
Dog Campaign, and the Students Mobilized 
Against Drugs in D.C. program. The Department 
also provides drug education and prevention 
materials for students in schools. 

Justice is supporting a new Drug-Free School 
Zone Project that will mobilize efforts to design 
and implement comprehensive, system-wide com- 
munity organization and planning strategies for 
drug-free schools. The project will also imple- 
ment a crime reduction $trateg> ?nd identify and 
coordinate existing private. Federal, State, cit>', 



community and human service resources to 
improve the delivery of in-school services. 

The Drug Enforcement Administration is wcik- 
ing actively with state and local law enforcement 
in the DARE progrc™ and other educational/ 
prevention programs. The U.S. Border Patrol 
Drug Demand Reduction through Educaaon 
Program is available in schools in all regions of 
the border patrol. From December 1989 through 
February I'^^O alone, the program provided 
18,173 presentations involving 1,756,024 partici- 
pants. Another program is the FBI's Drug 
Demand Reduction Program that places a signifi- 
cant iiumber of Special Agents in schools nation- 
wide to assist with school anti-drug education 
efforts. 

The Department has added a supplement to the 
National Crime Survey to provide data on the 
availability of drugs and alcohol in schools, 
efforts to maintain school security, and the 
effects of the fear of crime on behavior. 

Justice is funding a study to examine the motives 
for firearms acquisition by juvenile offenders and 
high school students in order to help control gun 
abuse and gang violence in schools. 

These and other ongoing programs are designed 
specifically to provide ^or a disciplined environ- 
ment conducive to learning. 

ONGOING PROGRAMS OF THE OEPARTMENT OF 
JUSTICE IN MATH AND SCIENCE EDUCATION 

While the Department of Justice is not a leader 
among Federal agencies in the field of math and 
«.jience education, it does have several programs, 
primarily through the National Institute of 
Justice (NIJ), the Federal Bureau of 
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Investigation (FBI) and the Drug Enforcement 
Admin.'stration (DEA). 

As mentioned previously, the Attorney General 
has initiated the Legal Advocates in Education 
program. While most of the department:*! volun- 
teers focus on the enhancement of verbal skills, 
some also support loca! schools with math and 
science education. For example, during the sum- 
mer of 1990, the Department assisted the 
Department of Labor with Project Lift, a pro- 
gram for approximately 50 twelve to thirteen- 
year-olds. Participants attended summer school 
at the Department of Labor three days a week 
for five weeks, where they focused on math and 
verbal skills. Labor aM^'vCa the Department of 
Justice to help provide math tutors. After a sur- 
vey of departmental volunteers, nine employees 
committed time for this program. It is anticipated 
that this cooperative program with the 
De partment of Labor will continue next sum mer. 
In addition, NASA is interested in establishing an 
educational outreach pn gram using the 
Department of justice model 

T^.a National Institute ol Just:ce 

The National Institute of Justice was created in 
1968 and is the principal research branch of the 
Department of Justice. While it does not d'^ectly 
support educational programs in mathematics 
and science, its activities have indirectly impacted 
these areas since its founding. 

Research Grants 

The Institute awards approxim itely $4 million 
annually to colleges and universities located 
natiom/ide to conduct studies on the preventi'^n 
and control of crime. A number of these studies 
employ sophisticated statistical and mathematical 
techniques. Approximately 70 undergraduate and 



graduate students each year, working under the 
supervision of senior project directors, are 
trained to ur"^ rstand and apply these techniques 
in the course of research. Several awards also are 
made annually to improve scientific approaches 
to the forensic investigation of crime. Students 
working on the5>*; project are exposed to the 
application of biological and chemical techniques 
used in crime analysis. 

Fellowships 

The Institute also sponsors a Graduate Research 
Fellowship Program. The program provides 
approximately 50 doctoral candidates with 
stipends averaging $10,000 to support work on 
dissertations in the field of criminal justice. As 
with research grants, doctoral dissertations may 
employ a variety of mathematical and scientific 
techniques employed by students under the 
supervision of dissertation advisors. 

For further information regarding NIJ research 
grants and fellowships, write to the Office of the 
Director, Room 846, 533 Indiana Avenue, N.W., 
Washington, D.C. 20531 (202) 307-2942. 

The Federal Bureau af Investigation 

In keeping with the commitment to provide 
exceptional training and research to law enforce- 
ment, the Federal Bureau of Investigation estab- 
lished the Forensic Science Research and 
Training Center (FSRTC) in June 1981. The 
FSRTC, a section of the FBI Laboratory 
Division, is located at the FBI Academy, 40 iailes 
south of the FBI headou***ters in Washmgton, 
D.C. FSRTC has 46, /j4 square feet of laborato- 
ry, classroom and office space and an inventory 
of over $4 million in stateof-the-art scientific 
equipment. 



The FSRTC has established a research program 
concentrating in biochemistry, immunology, 
chcnistry, physics and polygraphy. The program 
focuses on the development of new methods in 
forensic science. The research staff interacts with 
researchers from academia, piivate industry and 
other government and forensic science labora- 
tories. The two general categories of research are 
long-term or original research projects, in which 
the newest theories or technologies are explored 
for applications that are years from actual 
implementation, and short-tenn research projects 
that evaluate current methods to determine their 
value and reliability in forensic analyses. The ulti- 
mate goal is to develop and establish procedures 
to be used by both the FBI laboratory and other 
Federal, State and local crime laboratories. The 
results of completed research projects are pub- 
lished in forensic science j urnals and other 
appro priate scientific journals. 



The FSRTC research staff consists of 29 staff and 
visiting scientists, including 11 Ph.D-level 
research scientists with graduate degrees in bio- 
chemistry, genetics, analytical chemistry, material 
science, soil science, biomedical engineering and 
psychology. The analytical instrumentation 
resources of the FSRTC include gas, hquid, ion 
and gel-permeation chromatographs, scanning 
electronic microscopes, and mass spectrometeis 
(Ml"), ii^luding a quadrapole tandem MS/MS, 
atomic absorption, and mfrared and ultraviolet 
visible spectrophotometer and electrophoresis 
equipment. 

Visiting Scientists Program 

To assist in the research effort, the FSRTC oper- 
ates the Visiting Scientists Program (VSP). rhe 
VSP is administered under the auspices of the 
Intergovernmental Personnel Act of 1970. This 




r8l Rrearms Examiner inspecting a rifle stieil casing for 
marks made by the weapon's firing pin and other mechanica! 
functions. 



act authorizes the exchange of scientists between 
participating entities and the government. The 
FSRTC has utilized scientists from academia as 
part of this program. The current thrust of the 
VSP is in the forensic DNA research area. 
Additionally, there have been visiting scientists in 
other research areas, such as infrared analysis of 
soil evidence, organic trace analysis by chro- 
matography, and single fiber research by Fourier 
transform infrared analysis. The FSRTC has 
hosted visitinj^ scientists from George 
Washington Uni 'ersity. University of Montana, 
Gonzaga University and Virginia Polytechnic 
Institute. Generally, the sponsoring agency or 
university provides the salary. 



|:ERIC 



t'.l 



195 



THE U.S. DEPARTMErn OF JUSTICE 



However, on occasion, the visiting scientist's 
salary has been supplemented by the FBI. The 
FBI provides all laboratory space, equipment and 
supplies to support the research. 

Candidates for the VSP program must have at 
least a Bachelor's level degree in a chemical, 
physical, life or computer science. Preference is 
given to scientists with advanced degrees. 
Scientists must be available to work in the 
FSRTC for a minimum period of three or four 
months. 

Summer Intern Progracn 

The FSRTC also operates a summer student 
intern program (SIP). The purpose of the SIP 
program is to provide the opportunity for well- 
qualified upper-level undergraduate or graduate 
students to participate in short-term, high-priori- 
ty foreneic research projects. The students assist 
Ph.D-level FBI research scientists in research 
pl^ojecfs^ih^rochefnrsliyi^ffi^ 
The three-month employment has several bene- 
fits: establishing a liaison between the FBI 
research program and a wide range of university 
science departments, providing technical training 
to the students on high tech.. logy scientific 
equipment, and expecl'ting the Bureau's forensic 
research projects. 

Student participants have science backgrounds 
and must have completed at least two years of 
college-level study. The FBI provides full sup- 
pon, including salaries, supplies, equipment and 
research space. Generally three to five student 
interns participate in the program each summer. 
Following a short orientation and familiarization 
with the FSRTC research program, the students 
begin their research. The students make oral pre- 
sentations on selected current scientific research 
topics and visit the FBI Headquarters Laboratory 



to learn how their research will eventually be 
incorporated into case examinations. Near the 
end of their three months of research the stu- 
dents prepare a report of their results for eventu- 
al publication in scientific periodicals. 

Other Activities 

In addition, FSRTC staff scientists are frequently 
asked to lecture at scientific meetings, confer- 
ences and seminars. During calendar year 1989, 
the FSRTC staff made over 80 scientific presen- 
tations. Although no formal program for the 
exchange of information has been established, 
FSRTC staff have also been frequently asked to 
speak at universities, high schools and other edu- 
cational activities. 

The Drug Enforcement Administration 

The DEA laboratory system is composed of a 
headquarters management function and eight 
fbfensTc^laBor¥fo7ies^cfoss the country employ- 
ing approximately 200 chemists. DEA laborato- 
ries directly support the DEA and FBI drug 
investigations by: (1) performing qualitative and 
quantitative chemical analyses of purchased and 
seized controlled drug evidence; (2) providing 
expert scientific testimony for prosecutive pur- 
poses under the Controlled Substances Act; (3) 
participating in clandestine drug laboratory 
seizures and vacuum sweeps for traces of drugs; 
and (4) providing other technical assistance such 
as forensic photographic capabilities and exami- 
nations for latent fingerprints. 

Through laboratory analysis of evidence, DEA 
also derives intelligence for tactical purposes 
including making information available to special 
agents for undercover operations, linking sus- 
pects to achieve conspiracy indictments, and 
obtaining strategic intelligence on the nature of 
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' illicit traffic and the origin of controlied drugs. 
^ The seven field laboratories provide two basic 
, types of support to state and local law enforce- 
ment agencies: (1) supplemental laboratory anal- 
yses for drug evidence that meet applicable State 
1 Speedy Trial Act provisions; and (2) technical 
assistance to encourage Stale and local agencies 
to become self-sufficient in forensic analyses. The 
seven DEA field laboratories are: Northeast 
r Laboratory - New York, New York (26 chemists); 
\ Mid-Atlantic Laboratory - Washington, D.C. (35 
chemists); Southeast Laboratory - Miami, Florida 
I (17 chemists); North Central Laboratory - 
\ Chicago, Illinois (19 chemists); South Central 
I i-aboratory - "Dallas, Texas (20 chemists); 
^ Western Laboratory - San Francisco, California 
^ (20 chemists); and Southwest Laboratory - S? n 
f . Diego, Califoniia (23 chemists). 




} DEA Forensic Chemist performing qualitative screenlnp tests 
for muiti-kiio seizure of cocaine. 



The Special Testing and Research Laboratory, 
located in McLean, Virginia (21 chemists), pro- 
vides evidence analysis and scientific support to 
DEA's foreign regions; provides support to other 
forensic laboratories when specialized expertise 
or instrumentation is required; performs source 
examinations of tablets and capsules to assist in 
identifying manufacturing sources of drugs; 
assists international organizations, foreign 
governments, or other Federal and Stat 
agencies with scientific and technical suppon 
and tr cubing; and conducts forensic research and 
development activities for enforcement and 
intelligence purposes. 

Professional chemists located in these facilities 
presently teach chemistry in colleges and junior 
colleges throughout the country. In addition, in 
order to help foster student interest in scientific 
fields, DEA chemists could give short presenta- 
tions or participate in panel discussions concem- 
in'g forensic science and career opportunities with 
the DEA laboratory system. 

POSSIBLE NEW INITIATIVES 

Opportunities for the active participation of stu- 
dents in the scientific endeavors of the FBI and 
DEA are necessarily limited by the confidential 
nature of investigations into illegal activity both 
prior to and following arrest of suspects. For 
instance, anyone working in a DEA laboratory 
must have a full-field background investigation 
and receive a security clearance. These require- 
ments have caused problems in the past in having 
visiting scientists in DEA laboratories. 

The FBI's Forensic Science Research and 
Training Center in Quantico, Virginia, could sup- 
port two or three teachers in an eight-week 
Visiting Scientists Program during the summer 
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FBI and DEA Labcralories 



months (June through August). All candidates 
for the Visiting Scientist Program would be 
required to complete an "Application for 
Employment" and be subject to a limited back- 
ground investigation. 

In addition, professional scientists from the FBI 
laboratory could be made available on a limited 
basis to provide lectures in the biological, chemi- 
cal and forensif sciences at regional schools. 

Finally, the FBI's Technical Services Division 
sponsors an extensive research and development 
program in engineering sciences. However, due 
to the secure nature of their research, it would 
not be appropriate to host te^iuiers as visiting sci- 
entists in this division. The perscimel who con- 
duct and manage the research programs possess 



advanced degrees in engineering and mathemati- 
cal and computer sciences and could provide 
lectures to regional schools in mathematics 
and computer sciences at the high school to 
precollege levels. 

Additional information regarding these opportu- 
nities may be obtained from John Hicks, 
Assistant Director in Charge/Laboratory 
Division, Federal Bureau of Investigation, Room 
3090, FBI Building, 9th & Pennsylvania Avenue, 
N.W., 20535. 

One or two high school chemistry teachers could 
be accommodated during the summer months to 
work in the DEA's Special! esting and Research 
Laboratory assisting in projects specializing in 
analytical drug chemistry. Some of the profes- 



sional chemist staff presently teaching chemistry 
in colleges and junior colleges throughout the 
country could be used to stimulate student inter- 
est in forensic sciences in high schools located 
near the eight DEA laboratories. Further contact 
regarding this opportunity and other information 
regarding the DEA lab program should be direct- 
ed in writing to Aaron P. Hatcher, III, Deputy 
Assistant Administrator, Office of Forensic 
Sciences, Drug Enforcement Administration, 
Washington, D.C. 20537. 
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"r/?e decade of the 1990s is filled 
with great opportunity and great 
cha'Jenge. The opportunity facing 
us is to enable every American 
that wants a job to have one. The 
challenge Is to develop skills of 
our current and future workforce 
and provide a quality workplace to 
ensure America's productivity in 
the 1990s and beyond. " 

Roberts T. Jones 
Assistant Secretary 
Qf Labor 
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OVERVIEW 

The U.S. Department of Labor was created by a 
law ^igned by President William H. Taft on 
March 4, 1913. Its purpose, read the act, "shall be 
to foster, promote and develop the welfare of the 
wage earners of the United States." Its piimary 
ro!'^ today is t protect and promote the interests 
of the American worker. 

Today t\e Laboi Department's activities affect 
every IT an, woman and child in the Nation. 
The Department protect workers' wages, 
health and safety, and pensions. It provides job 
training, unemployment insurance and workers' 
compensation. 

From Collecting labor statistics to strengthening 
collective bargaining to promoting equal employ- 
ment opportunity, the Department's programs 
cover virtually every aspect of earning a living. 
These responsibilities are handled by several 
agencies and offices of the Department. Some of 
these offices and agencies are listed belo\/: 

The normal executive direction functions are 
handled out of the Offices of the Secretary, the 
Assistant Secretary for Administration and 
Management, the Assistant Secretary for Policy, 
the Solicitor and the Inspector General. These 
offices handle planning, policy, administration, 
management, legal assistance and audit func- 
tions. 

Unique to the Department are the Bureau of 
International Labor Affairs (ILAB), the 
Women's Bureau and the Office of Small and 
Disadvantaged Business Utilization (OSDBU). 

The primary function of ILAB is to assure that 
the interests of the American worker are given 



due consideration in the formulation and execu- 
tion of United States economic and foreign noli- 
cy. ILAB also provides information to DOL 
agencies on foreign experiences in the labor area, 
performs policy reviews and studies the impact of 
immigration-related legislative and regulatory 
initiatives. 

The Women's Bureau promotes the welfare of 
women working. Its interests include training for 
better jobs for women and employee-sponsored 
child care for working mothers. The Bureau 
analyzes legislative proposals to determine their 
impact on women and coordinates intradepart- 
mental efforts to advance the status of v/omen. 

The OSDBU ' :he primary advocate within the 
Department for small and disadvantaged busi- 
ness concerns. 

A major agency of the Department is the 
Employment Standards Administration (ESA), 
which administers an ' enforces a variety of 
statutes prescribing certain standards^of employ- 
ment that must be met by covered employers. 
These standards are primarily concerned with 
nondiscrimination and affirmative action in the 
workplace, and wages and working conditions. 

To accomplish these varied tasks, ESA has estab- 
lished the Office of Workers' Compensation 
Programs (OWCP), the Office of Federal 
Contract Compliance Programs (OFCCP) and 
the Wage and Hour Division. 

OWCP administers and manages three major 
work-related disability compensation programs. 
Tlie purpose of these programs is to protect the 
interests of an injured worker, the employer and 
the Federal Government throughout all stages of 
a covered employee's workers* compensation 
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In Program Year 1990. over 2,223,000 partcipants will be served by JTPA programs. 
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claim. The programs are the Federal Employees' 
Compensation Act Program, the Longshore and 
Harbor Workers' Compensation Act Program, 
and the Black Lung Benefits Act Program. 

OFCCP enforces the provisions of Executive 
Order No. 11246 and certain other statutes which 
require tha* Federal contractors not discriminate 
because of race, color, religion, sex or national 
origin, and that affirmative action is taken to 
assure equal opportunity in employment. 
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The Wage and Hour Division administers and 
enforces a variety of statutes that establish 
standards for wages and working conditions in 
the private and local government sectors. The 
major statute of these is ihe Fair Labor Standards 
Act (FLSA), which proi^^ulgates standards on 
minimum wage, overti..*e, chiid labor, record 
keeping and sp .al minimum wage standards in 
the private and local government sectCiS. 
Voluntary compliance with the FLSA is promot- 
ed; however, compliance with labor standards 
statutes is also achieved through the enforcement 
activities of investigation, complaint resolution 
and the assessment of civil penalties. 



Sixty-six thousand migrant and seasonal farmworkers will be served by the JTPA migrant and seasonal farmworker oro- 
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Over 45.000 Native Americans will be served in Program Year 1890 by the JTPA Native American proflranrL 



The Wage and Hour Division also enforces the 
provisions of several other statutes that collec- 
tively provide certain labor standards for workers 
employed on Federally-assisted contracts for 
construction and for the provision of goods 
and sendees. 

The Office of Labor-Manag^^ment Standards 

administers and enforces pn)visions of the Labor- 
Management Reporting and Disclosure Act of 
1959 (LMRDA), similar provisions of the Postal 
Reorganization Act, and related legislation. 
Primarilv, this involves the structured monitoring 
of private sector labor organizations to protect 
union assets and the rights of union members. 
Major OLMS enforcement activities include 
investigation of union officer elections ^initiated 
only on a complaint basis) and the proper utiliza- 
tion of union funds. 

The Bureau of I^abor Management Relations and 
Cooperativt Programs (BLMRCP) is one of the 

Department's agencies that delivers labor-man- 
agement services to the American workforce. 
The purpose of BLMRCP is to aid improved 
labor-management relations and productivity in 
both the private and public sectors. ThiS is 
accomplished through encouragement of volun- 
tary labor-management cooperative programs, 
research training and technical assistance to 
influential decision makers, and mediatory and 
technical assistance to employee and employer 
organizations of urban mas?5 transportation sys- 
tems and other Federal assistance programs. 

The Mine Safety and Health Administration 
(MSHA) administers the Mine Safety and Health 
Act of 1977. The major activities cf MSHA are 
enforcement, standards development, assessment 
of civil penalties, educational policy and develop- 
ment, and technical support. 




Day care services, a need for the 1990s, and an opportunity for 
early math and science education. 



MSHA works to prevent injuries and illness in 
mines. Its programs include inspections, training 
and technical assista.nce. 

The Occupational Safety and Health 
Administration (OSHA) administers the 
Occupational Safety and Health Act of 1970. 

OSHA develops, reviews and promulgates occu- 
pational safety and health standards to assure, as 
far as possible, safe and healthful working condi- 
tions for the American worker. Compliance with 
standaros is obtained, in part, by fostering the 
voluntary cooperation of employers and employ- 
ees and, in p'^rt, by the physical inr^pection of 
plants and facilities. 

OSHA provides 50% matching grants to 25 
States to assist in administration and enforce- 
ment activities for these OSHA-approved State 
ope.ated occupational safety and health pro- 
grams. 



o'^'llSiUi Sixty-six thousand disadvantaged youth between the ages of 16 and 21 years of ane will be served by the JTPA Job 
F R I r"W??P Program Year If^O. 
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Technical support is provided to agency pro- 
grams in the form of safety engineering, regulato- 
ry studies, chemical analysis and others. OSHA 
utilizes a variety of employer and employee assis- 
tance activities including consultative services, 
competitive grants, Voluntary Protection 
Programs and the OSHA Training Institute. The 
agency also collects and publishes statistics con- 
cerning, ihe incidence, severity and causes of 
occupational illnesses and injuries, which are uti- 
lized in many facets of agency operations. 




Computer skills, a demand for the 1990s. 



The Bureau of Labor Statistics (BLS) gathers 
data on labor economics, including employmen. 
unemployment, wages, occupational outlook, 
process productivity, and job safety and health. It 
is tl . principal fact-finding agency for the 
Federal Government in the broad field of labor 
economics. BLS has a mission to provide general 
purpose statistics for use in decisions on econom- 
ic and social policy, the business and labor im- 
munities, legislati'^n, research, and adminictra- 
tion of government programs. 

The Pension and Welfare Benefits 
Administration (PWBA) administers the 
Employee Retirement Income Security Act of 



1974, which regulates certain aspects of the 
Nation's private sector pension plans and welfare 
benefits plans. It enforces standards to protect 
more than $L7 trillion in assets of over 200 mil- 
lion workers participating in private pension and 
other fringe benefit plans. PWBA has similar 
responsibilities under the Federal Employees' 
Retirement System Act of 1986 (FERS), which 
established the Federal Retirement Thrift Board 
to manage and invest contributions by Federal 
employees to the Thrift Savings Fund created by 
the Act. 

In the agencies and offices listed above, the 
major training activity is directed toward Federal 
staff and in some cases State and local staff to 
help them carry out their responsibilities. 
The agencies of the Department that are most 
involved in bread basic math and science 
education anf J ' r ining of the type to be included 
in the univt of ±q FCCSET-CEHR are the 
Veterans Employment and Training Service 
(VETS) and the Employment and Training 
Administration (ETA). 

The Veterans Employment and Training Service 
(VETS) ensures that veterans receive the employ- 
ment preference and training to which they are 
entitled by law and enforces veterans' 
reemployment rights laws. 

VETS supervises the execution of veterans' coun- 
seling, training, and placement policies of the 
State Employment Security Agencies (SESAs) 
and other employment and training programs. 
VETS administers the Disabled Veterans' 
Outreach Program (DVOP), which funds, 
through grants to States, positions to provide 
intensive employment and employability develop- 
ment services to disabled veterans, especially the 
most educationally or economically disadvan- 




tagcd. VETS clf^o administers the Local 
Veterans* Employment Representatives (LVER) 
program, which oversees the provision of services 
to veterans at the local level. 

The Employment and Training Administration 
(ETA) funds training programs enabling workers 
to gain the skills they need for employment; it 
oversees State employment services that help 
people to find jobs and employers to find work- 
ers; and it offers income ma"~*endnce programs 
for workers who lose their joDS through no fault 
of their own. It also administers a number of 
statutes related to employment for the unem- 
ployed and underemployed that are directed to 
the present and future employment needs of the 
Nation. 

The U.S. Employment Service (USES) of ETA 
provides leadership, policy guidance, technical 
assistance and training, and oversight for the 
administration and operation of ihe State- 
managed national public employment service 
system. States also administer certain Federal 
responsibilities such as interstate job clearance, 
alie:. labor certificatfon and migrant housing 
inspections. 

The Unemployment Insurance Service (UIS) of 
ETA oversees a nationwide unem^jloyment com- 
pensation program whereby States collect taxes 
from employers, determine eligibility for benefits, 
and pay compensation benefits to eligible unem- 
ployed workers. States also administer certain 
Federal programs for payments of unemploy- 
ment compensation to Federal employees. 

ETA also administers and manages a decentral- 
ized system of skill training and related services 
directed toward increasing the employment and 
earnings of economically disadvantaged, under 




Health sup M sldiis, a need for the 1990s. 



and/Dr unemployed persons. These goals are 
accomplished both through grants to States and 
through Federally-administered programs. 

States have primary responsibility for the admin- 
istration and oversight of employment and train- 
ing programs funded through the Job Training 
Partnership Act (JTPA) block grant program, the 
Dislocated Worker Assistance Program and the 
Summer Youth Employment and Training 
Program. The primary activities that these pro- 
grams provide to participants are skill training, 
related educational training, emploj'ment ser- 
vices and supportive services. These activities, 
supplemented under the provisions of the 
Economic Dislocation and Worker Adjustment 
Assistance Act (EDWAA - Title III of JTPA), 




LIGHT 



Over 369,000 dislocated workers will bb served in Program Year 1990 by JTPA dislocated workers proflrams. 
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Technology support skills will be in demand in the 1990s. 



Trade Adjustment Assistance (TAA), and the 
Bureau of Apprenticeship and Training (BAT) 
programs, support work-based training programs, 
both publicly and pnvately sponsored, that are 
designed to upgrade the skills of the work 
force and provide alternative paths from 
school to work. 

ETA also administers National Programs 
designed to meet the training and employmw jt 
needs of specific population segments. The major 
national programs are the Job Corps program. 
Native American programs. Migrant and 
Seasonal Farm Worker programs and Veterans' 
programs. In addition, activities and programs 



such as research and evaluation, pilots and 
demonstrations, labor market information, train- 
ing and technical assistance, and others, are 
administered by ETA. Training and employment 
programs funded under the Community Service 
Employment for Older Americans programs and 
the McKinney Homeless Job Training Act are 
also administered by ETA. 

MAJOR DEPARTMENT OF LABOR INITiATiVES 

The Department of Labor, in playing a pivotal, 
dynamic role on behalf of American workers, has 
established six major objectives for the last 
decade of this centu^. 

First, to improve the qaality of the work force by 
ensuring that Americ?.n workers are the world's 
best trained and most highly skilled — placing spe- 
cial emphasis on the disadvantaged among us to 
ensure their full participation in the opportunity 
that lies ahead. 

Second, to ensure that the American work place 
is as safe, as healthy, and as secure as we can 
make it. 

Third, to develop a sound and comprehensive 
pension policy that brings a measure of rationali- 
ty to the demographic and social changes now 
upon us. 

Fourth, to ensure fair and vigorous enforcemer* 
of labor ^aws. 

Fifth, to empower the individual employee by 
encouraging employers to enhance flexibility in 
their work place leading toward increased pro- 
ductivity and efficiency. 
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In Program Year 1 990, over 538,000 disadvantaged youth will be served by the JTPA summer programs. 



And last, to ensure that relationships between 
management and labor continue to move beyond 
the tradition of confrontatio'.) toward productive 
and affirmative cooperation on behalf of interests 
held in common. 

As we approach the end of this century, America 
faces a work force crisis. The nature of the work- 
place is undergoing very basic changes. Many 
members of the labor force do not have the 
skills that will be demanded in the new jobs that 
are predicted to occur. To confront this problem, 
the Department of Labor has embarked on a 
Work Force Quality Agenda to narrow the skills 
gap, improve the preparedness of the work force, 
and increase opportunities for those who, thus 
far, h?ve been left behind. 

A primary focus of this agenda is an emphasis on 
school to work transition. In April, the Secretary 
appointed a 1^-member Commission on 
Achieving Necessary Skills (SCANS), composed 
of business, education and labor leaders and 
chaired by former Secretary of Labor William 
Brock, to recommend national competency 
guidelines on the basic skills high school students 
need for entry into the world of work. 

The Department is very concerned about the lack 
of , clear path\N ay from school to jobs for many 
young people, particularly for those who are not 
in an intensive vocational program and who do 
not plan to go to college. Since, by and large, this 
country lacks a formalized structure for school- 
to-work transition, the Department is convening 
a National School-to- Work Conference involving 
educators, employers, unions and training profes- 
sionals to review current national and interna- 
tional examples of school-to-work programs and 
to consider options ^or improving school-to- 
work transition, es^ ially for work-bound stu- 



denfi. The Department will also explore and 
lemonstrate school-to-work models that utilize 
business/education partnerships and work-based 
learning programs, coml ining academic skills 
learning with applied learning in workplace 
settings. 

To further encourage business/education partner- 
ships, the Department also initiated "LIFT 
Awards" (Labor Investing for Tomorrow) for 
outstanding business-school partner-ships and 
innovative school-to-work programs. The LIFT 
awards will also be responsive to lifelong learning 
by recognizing businesses with an outstanding 
commitment to employee training and outstand- 
ing employee worklife programs. 

The Department is establishing a National 
Advisory Board on Workplace Training, with 
representatives from industry, labor, education 
and government, to promote the expansion of the 
ipprenticeship concept to new industries and 
occupations. The development of occupational 
skill standa ds will enable workers to carry 
portable credentials from State to State or job to 
job and encourage quality training programs. 

The Department also moved to convene meet- 
ings between the Employment and Training 
Administration (ETA) and grantees and sub- 
grantees for the purpose of discussing issues 
related to improving the managenicnt and opera- 
tion of job training programs. 

ETA has established an O^ice of Work-Based 
Learning (OWBL) to coordinate many of ETA's 
activities for workers. These include Trade 
Adjustment Assistance programs under the 
Economic Dislocation and Worker Adjustment 
Assistance (EDWAA) Act, the Worker 
Adjustment and Retraining Notification 



^ V^MgiUi A minimum of 626,450 JTPA Block Grant participants will be female In Program Year 1 990, 
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(WARN) Act, and Federal responsibilities under 
the National Apprenticeship Act. OWBL is also 
the focal point for many initiatives on work force 
qu.,!itY, particularly those regarding school-to- 
• vork transition and w 3rk-based learning. The 
office is also responsible for establishing a 
Training Technology Data Base which will pro- 
vide information on a variety of private sector 
work-based training activities. 

A series of pUot and demonstrate i projects 
known as "Job Corps H" has been implemented 
tc build OR the past success or the Job Corps pro- 
gram, improve performance and reduce operat- 
ing costs. Many of the Job Corps II projects focus 
on enhancing services to corps members through 
the establishmc of linkages with other Federal, 
State and local programs. A number of centers 
have forged successful links with State or local 
agencies to provide child care services for 
enrollees. Other centers ha\^ been designated oy 
school boards as alternative h%h schools, 
enabiing them to obtain additional resources 
such as staff, equipment and curriculum. A 
unique linkage project involving enrollment of 
homeless New jfork Citj youth in Job Corps is 
also underway. Two non-residential urban cen- 
ters in Job Corps II demonstration projects are 
testing whether a non-residential Job Corps 
Center can benefit youth who cannot .leave home 
for reasons such as family responsibilities^. 

Another Job Corps concept tests the extended 
training day. These modifications are intended to 
improve attendance rates and include local 
agreements with employers for part-time jobs for 
corps members, child care arrangements, and use 
of case workers to assist corps members with 
housing, public assistance and similar programs. 



Three Job Corp^ centers are completing pilot 
tests to determine (a) wh'tther more in-depth ser- 
vices and programs during corps members' first 
30 days on center can promote better under- 
standing and commitment to the .urogram; (b) 
how tc identify youth who cannot benefit from 
Job Corps and can be better served through 
referrals to other types of programs; and (c) 
ways to improve overall retention and 
completion rates. 

In ordej^o provide graduates with the skills, 
knowledge and attitudes needed for employment 
and »^ ".er advancement, the curricula for 17 Job 
Corps vocational training clusters were rewritten. 
The curricula include Trainee Achievement 
Records (TARs), a list of tasks students need to 
accomplish to be employed in the occupation, 
and Student Activity Guides (SAGs), which pro- 
vide information, steps and evaluation criteria for 
performance of tasks. Industry Advisory Groups 
(I AGs) consisting of employers and instructors 
a.e being utilized to confirm the tasks and select 
training materials to insure tiiat the training 
provir'ed is appropriate to industry' needs and 
standards. 

On March 29, 199U, the Secretary signed a final 
rule revising the regulatioiis for the Job Corps 
Program. The document streamlines and updates 
the regulations and establishes a Policy and 
Requirements Handbook to cover day-to-day 
functioning of the program. 

A Training Resources Catalogue of Job Corps 
vocational and academic curricula, along with 
administrative and support materials, was pub- 
lished and distributed to persons ^nd agencies 
that might be able to use these materials in their 
own programs. Annotations of the materials were 
included, along with ordering information. 
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Ffty percent of JTPA summer program participants (269,000) will be female In Program Year 1990. 



Workgroups have b^en formed and convened to 
revise and develop curricula ii. he following 
areas: Parenting, Intergroup Relations, Social 
Skills Training, Drug Education, GED, Reading, 
Writing, Math, Worid of Work, Computer 
Assisted Instruction, and an u jtomated educa- 
tion tracking (records) system. Groups consist of 
6 to 15 Job Corps personnel from the 107 centers 
throughout the United States. 

A national Ann lal Academic Olympics is being 
established for vhe Job Corps. Student.: will com- 
pete at the dorm, classroom and center level. 
Winners will compete at the regional and n ition- 
al level. The Olympics program is designed to 
inspire students to greater achievement in aca- 
deiric areas identified hy employers as pr ;requi- 
sites to e*rploym?nt. These projects to test the 
efficacy of n*tw approaches to organize and deliv- 
er education and training have relevance for the 
traditional education system. 

Research, Demonstration and Evaluation Projects 

Over the past four years, ETA has invested sub- 
stantial resources in research, demonstration and 
evaluation (RD&E) projects in the area of work- 
place literacy. Currently, ETA is spending close 
to $6 million on approximately 16 projects in rhis 
area. Future RD&E activities will continue to be 
aimed at increasing the workplace literacy skills 
of youth and adults and center on ways to 
improve the efficiency and effectiveness of i era- 
cy and basic skills training. 

Specially Targeted Prcgrams 

In addition to the Job Corps program, an ETA 
JTPA Native American Programs' Advisory 
Committee was formed under the provisions of 
the Federal Advisory Committee Act and cur- 



rently has a membership of knowledgeable peo- 
ple in Indian and Native American affairs. The 
committee will advise the Department specifical- 
ly on matters pertaining to the administration of 
Section 401 of JTPA, which provides comprehen- 
sive training and employment programs for 
Indian and oth^^r Native American communities 
to help reduce economic disadvantage among 
individual members of those 'Communities and 
to advance economic and social development 
in t!:e communities consistent with their goals 
and lifestyles. 

ETA has funded three pilot projects to increase 
farmworkers' access to farm labor market infor- 
mation and growers' ability to recruit farmwork- 
ers. ETA's goal is to involve farmworker 
organizations and grower representatives at every 
step, including project design and implementa- 
tion, and to use an advisor>' committee composed 
of growers, JTPA Section 402 organizations, 
and State Employment Security Agencies. 

ETA has been conducting Older Worker 
Regional Conferences stressing the need for and 
means to improve linkages and coordination 
among the various agencies involved in older 
worker employment concerns, particularly in 
view of the aging of the Nation's work force. 

Apprenticestlip 

ETA has proposed revisions to regulations under 
the National Apprenticeship Act to increase the 
effectiveness ;ind efficiency of the current 
apprenticeship program. These revisions would: 

• increase the minimum term of apprenticeship 
from one to two years: 



^"^•^-'SiaifilB Forty percent of the participants in the dislocated \ 'orkers program will be fennale ^approximately 147.600) in Program 
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• remove cuirent limitations on reciprocity of 
program registration and provide for a high 
degree of portability of program registration 
among the States; 

• improve sponsor and registering agency 
accountability in program registration, denial, 
or withdrawal of registration; 

• require periodic renewal of program registra 
tion and provide for ensuring program quality; 
and 

• eliminate the requirement that apprenticeship 
program standards require a numeric ratio of 
apprentices to journey workers, except for work 
under the Davis-Bacon Act. 

The Veterans' Employment and Training Service 
in 1990 will launch a major new initiative called 
the Transition Assistance Program (TAP) to 
assist military service members who are about to 
leave active duty. The TAP initiative will provide 
service members with sufficient vocational guid- 
ance to make informed career choices and the 
necessary array of employment assistance and 
training services to carry out thos^ choices. The 
Department of Labor is the lead agency in ihe 
TAP initiative, which also includes the 
Departments of Defense and Veterans Affairs. 
Resources to administer this pilot effort for five 
sites and three military hospitals have already 
been committed. This program will be expanded 
in FY 1991 to a total of 16 sites and 12 hospitals. 

The TAP effort will provide enhanced service to 
disabled and other veterans and be better able to 
prevent potential long-term unemployment prob- 
lema. In addition, this program will help the 
Department of Defense to achieve greater 




See the light! Trainee learning how to electrically wire in a 
home or commercial property. 



retention of personnel and reduce unemploy- 
ment compensation payments to ex-service 
members. 

A list of ETA current!} funded workplace literacy 
projects follows: 

Workplace Literacy Training Models 

Cuyahoga Community C MIege Workplace 
Literacy Project 

This project provides basic skills training to 
increase literacy levels of welfare recipients, 
out-of-school youth, ex-offenders, handicapped 
persons and severely disadvantaged public hous- 
ing residents with subsequent reiferral to occupa- 
tional okills training and job placements. 
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Quinsigamond Community College Workplace 
Literacy Project 

This project provides custom-designed inst auc- 
tion in work-related skills includ-ing reading, 
writing, communication, computatioi? aud prob- 
lem-solving for hourly workers. 

A Rural Demonstration: Basic and Occupational 
SIdlls in The Workplace 

The U.S. Departments of Labor and Commerce 
are jointly sponsoring a national d^^monstration, 
conducted by the American Association of 
Community and Junior Colleges, to improve 
the basic and occupational skills of workers in 
rural areas. 

SER<*Jobs For Progress 

This project provides comprehensive computer- 
assisted literacy instruction for Hispanic youth 
and adults through neighborhood Family 
Learning Centers. 

Wider Opportunities For Women (WOW) 
Training Proje*:t 

6,500 low- income single mothers receive literacy 
instruction and employment training at four com- 
munity-based organizations located in 
Washmgton, D.C., Chicago, New York and 
Dallas. 

Jackson State University 
This project aims tc develop an interactive 
videodisc prototype designed to relate learner 
interests, aptitudes and learning stj'les to specific 
literacy skills encountered in the workplace. 

The Center For Advanced Learning Systems 
(CALS) 

This center will track new developments in train- 
ing technology — ^video disc, compact disk, com- 
puters and satellite TV — conduct workshops and 



provide technical consultation to flTA offices 
regarding 4echnology and its ^plication to train- 
ing and other workforce activities. Occupational 
literacy and basic skills are key areas of interest. 

Research, Assessment and Evaluation 

Adult Education Study 

Under joint sponsorship of the Departments of 
Education, Labor and Health and Human 
Services, COSMOS Corporation is conducting a 
congressionally-mandated study of the Federal 
funding sources and services that are available 
for adult education to (a) collect and synthesize 
information about all adult training and educa- 
tion programs within the Federal Government 
that support literacy, basic skills, English as a 
Second Language and adult education, including 
jTPA; and (b) provide recommendations about 
the need for program coordination and facilita- 
tion at the Federal, State and local levels. 

ETS Workplace Literacy Survey 

The Educational Testing Service (ETS), building 
on the work done for the Department of 
Education, is conducting a two-phased project to 
(a) survey JTPA program participant and 
Unemployment Insurance and Employment 
Service beneficiary applicant populations in 
order to profile their workplace literacy levels; 
and (b) produce a workplace literacy testing 
instrument for use by job training programs, 
schools and the State 

Employment Security Agencies in evaluating 
individuals clients' literacy levels. 

Center For Adult Literacy 

The Employment and Training Administration 
(ETA), the Office of Education, Research and 
Improvement (OERI) in the Department of 
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Education, and the U.S. Department of Health 
and Human Services are jointly sponsoring a 
National Center for Adult Literacy, located at 
the University of Pennsylvania in Philadelphia. 
This five-year collaborative effort began 
November 1, 1990. 

The purpose of this center is to improve the qual- 
ity of literacy and basic skills services by conduct- 
ing basic and applied research and dissemination 
activ^.'es in the area of adult literacy and basic 
skills training. Research topics to be addressed in 
the center's activities will include: 

• Research and Adult Learning 

• Research on Basic Skills Instructional and 
Support Programs 

• Development of Assessment and 
Accountability Systems 

• ReSv^arch on the Organization and Delivery of 
Services 

Multicultural Training For The Industrial Workplace 

Th^ \merican Society for Training and 
Development and UAW-Chrysler National 
Training Ce^^t^f in Detroit, Michigan, building 
upon the w'^rk done by the Hudson Institute and 
others, will assess the multicultural needs of the 
national emerging workfo; ' e and conduct a 
survey of current strategies and practices 
designed to meet these needs. 

Seattle-King County PIC Workplace Literacy Project 

The Seattle-King County PIC will p/ovide litera- 
cy services to limited English speakers at selected 
employer sites. This project proposes to improve 



employer sensitivity and understanding of 
cultural backgrounds of limited English speaking 
employe and develop competen-T'^^? that are 
industry-opecific for a variety of electronic and 
service Occupations. 

Tradeswomen Retention Policy Project 

Chicago Women In Trades (CIWT), a support 
and advocacy organization for tradeswomen and 
wome'i seeking employment in the trades and 
non-traditional jobs, will btudy retention of 
trades-women and de\ :5lop policies to improve 
retention. 

Workplace Basics: Building Tomorrow's Skills Today 

The Education and Training Corporation is to 
design, implement and evaluate a literacy train- 
ing program based on the model recommended 
in Workplace Basics: The Skills Employers Want, 
developed by the American Society for Training 
and Development (ASTD) under DOL sponsor- 
ship. In collaboration with the local PIC and the 
Adult Education program, the ASTD model will 
be tested in two organizations in the Shenandoah 
Valley of Virginia, including Corning, Inc., a 
manufacturing plant undergoing a shift to a ser- 
vice and distribution facility. 

The Long-Term Impact of the Natio^ial Supported 
Work Demonstration on Participants' Earnings 

- '^*^^*^'^**-^'» '■A *J» l-« LAMM* ,j. , 

This study will re-examine the earning effect of 
the National Supported Work demonstration 
(NSW) on its participants. The study will utilize a 
new data set, which contains five years of previ- 
ously unavailable post-program earnings infor- 
mation, to investigate whether the initial impact 
of the NSW on participants' earnings is sustained 
in later years. 
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Technical and Basic SIcills Effectiveness Ttainini for 
Workpidce Literacy 

Cumberland Hardwoods will Implement a 12- 
month, multi-faceted approach to learning in 
the workplace by adopting and integrating the 
personal and social needs of industry employees 
(e.g., child care, counseling and tutoring services) 
in the basic skills context of the work environ- 
ment. 

Schoot'*To-Work Program For Youth With Disabilities 

Tne Research and Training Institute of 
Albertson, N.Y., will demonstrate and evaluate a 
comprehen-sive community-based transition pro- 
gram that incorporates into one model the best 
practices of a variety of exemplary programs. 
These are a few of the new initiatives that ETA is 
involved with for the 1990s. 

ONGOING DOL/ETA PROGRAIVIS FOR THE FCC- 
SET-CEHR PROGRAM INVENTORY 

Most of the DOL programs that are relevant to 
the FCCSET-CEHR effort fall under the ETA 
and are authorized by the Job Training 
Partnership Act (JTPA). 

JTPA is designed to provide a full range of edu- 
cational and supoortive services to under- 
employed and unemployed nersons. The Act 
authjprizesjhe establishment of programs to pre- 
pare unskilled youth and adults for entry into the 
labor foice and to afford basic education and job 
training to economically disadvantaged individu- 
als and other individuals facing serious barriers to 
employment, who need training to obtain produc- 
tive employment. 




Masonry skills training. They leam by doing In Job Corpb*. 

Title II-A of the Act provides for a system of 
block ['tants lO States to support local training 
and employment programs. It is the responsibility 
of the States to further allocate funds to service 
deliverj' areas (SDAs) in ihei** States and to over- 
see the planning and oper^.tion of local programs. 
Services are targeted to the economically disad- 
vantaged, but 10% of an SDA's participants can 
be nonaisadvantaged individuals who face other 
employment baniers. Programs are designed to 
train paiticipants for productive, unsubsidized 
employment. Funds are available for basic and 
remedial education, vocational and technical 
training, institutional job search and on-the-job 
training, work experience programs, counseling 
and supportive services. Title II-B of JTPA, the 
Summer Youth Employment and Training 
Progran (SYETP), provides economically disad- 
vantaged youth with employment and related 
training and educational s'^rx'ices during the sum- 
mer months. As with the 'iitle II-A programs, 
SYETP provides gvants to States, which allocate 
funds to SDAs. 
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Title III of JTPA provides employment and train- 
ing assistance for dislocateo workers who have 
been displaced from < heir jobs or are about to be 
laid off; are ineligible for or have exhausted their 
entitlement to unemployment compensation; and 
are unlikely to return to their previous occupa- 
tion or industry. In addition, the dislocated work- 
ers categoiy includes individuals who have lost or 
are about to lose their jobs because of permanent 
plant or facility closings, or long-term unem- 
ployed persons with limited employment poten- 
tial in their field in the area where they live, 
including older workers whose age is a barrier .0 
re -employment. Dislocated worker programs 
provide job search assistance, training, early 
intervention programs, support services ano relo- 
cation assistance. 

Title IV of JTPA authorizes Federal programs 
for Native Americans, migrant and seasonal farm 
wc^kers, and veterans. This title also authorizes 
the Job Corps program, which prox^des not only 
basic and vocational education but also residen- 
tial living as a direct service. Other programs are 
authoi ized by this title. 

Authorized by the McIJnney Act, the Homeless 
Job Training program makes available funds for 
demonstration and evaluation activities under the 
Job Training for the Homeless Demonstration 
and the Homeless Veterans Reintegration 
Projects. The bulk of these funds will be used to 
continue to provide basic educational and voca- 
tional training to the homeless and to evaluate 
the operation of existing demonstration training 
programs serving the homeless. 

In reviewing these DOL/ETA training programs, 
it became readily apparent that a portion of the 
training elements, particularly the basic math and 



the vovational technical offerings, fall within the 
purview of the FCCSET-CEHR proposed data 
base. The great majority of DOL/ETA expendi- 
tures for science, engineering and technology 
education will consist of comprehensive and 
direct student support in the mathematics and 
vocational/technical area. 

The Department of Labor is proud of the record 
of JTPA and is constantly trying to improve and 
build on that solid success. Even now, the accom- 
plishments of the program speak for themselves. 

JTPA is reaching disadvantaged individu?ils who 
face special barriers to employment and offering 
hope to the disadvantaged. Overall, JTPA is 
exceeding the Act's requirements for serving the 
economically disadvantaged ^f those served, 
95% disadvantaged — the law requires 90%. By 
most key indicators, JTPA is serving those eco- 
nomically disad^ iciged individuals who face 
special barriers to employment. This is clear from 
a comparic" n of those served in JTPA with the 
eligible population. 

JTPA is reaching youth: 45% of those served are 
under 22, compared with 18% of the eligible pop- 
ulation. Youth have higher unemployment rates 
and are less likely to be employable than 
adults. The current law targets youth. 

JTPA is reaching minorities: 50% of those served 
are minorities, compared with 40% of eligibles. 
Ah in the case of youth, minorities have a higher 
incidence of employability problems. JTPA is 
reaching Aid to Families with Dependent 
Children (AFDC) recipients, who make up 22% 
of those served compared with 18% of eligibles. 
AFDC recipients typically have child care and 
other dependency-related problems, which pose 
special barriers to employment. Their high repre- 
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In the Job Corps program, over 46.464 participants are expected to be minority group members jn Program Year 1990. 



sentation in JTPA reflects the system's respon- 
siveness to the current law's targeting provisions. 
Nearly 30% of those in Title II-A are welfare 
recipients. Nearly two-thirds are placed in jobs, 
and six months after termination, two-thirds of 
those are off welfare. 

The program has exceeded JTPA performance 
standards and the record of pr ^'ious job training 
programs in placing participants in competitive 
employment. The entered employment rate 
exceeded performance standards fov adults and 
for youth. When comparing JTPA and CETA (its 
predecessor program), the entered employment 
rate for JTPA is substantially higher (60% for 
JTPA compared with 41% for CETA). The 
entered employment rate was uniformly high: 
approximately 60% or over for most target 
groups, including minorities, handicapped, 
dropouts and older workers, and only slightly 
below 60% for others. Recent foJlow-up data 
indicate that approximately 63% of adults are 
employed 13 weeks after program completion. 
For Title II-A, there was a 60-cent wage gain for 
those aged 22-44, a 72-cent wage gain for those 
19-22, and a 44-cent wage gain for those 16-18. A 
large majority of JTPA participants receive train- 
ing, while only a small proportion receive job 
se'irch assistance alone. 

Summer programs require quality work experi- 
ence and basic skills remediation. Ail summe* 
program participants must be assessed to deter- 
inine their basic skills competency. 

In addition to the block grant, summer, and dislo- 
cated worker programs, the Job Corps program is 
a major training and employment program relat- 
ed to science, engineering and technology, which 
is administered by the Department of Labor to 
alleviate the severe employment problems faced 



by disadvantaged youth throughout the United 
States. It was originally established by the 
Economic Opportunity Act of 1964. Current 
authoriz/ition for the program is under Title IV-B 
of JTPA. 

The Job Corps program is designed to assist 
young people who both need and can benefit 
from the wide range of services provided in the 
residential settir. of a Job Corps center. These 
services include ^ic education, vocational skills 
training, work experience, on-the-job training, 
counseling, residential living, health care and 
related support services. Enrollees are ik..pover- 
ished and unemployed young people between the 
ages of 16 and 21 who have volunteered for tne 
program. These youth are typically from such 
debilitating environments that they must be relo- 
cated to residentiaJ centers in order to benefit 
from the intensive type of services provided 
through the Job Corps program. The typical 
youth served by the Job Corps program is an 
18-year-old high school dropout who reads at the 
elementary school level, comes from a poor fami- 
ly, belongs to a minority group, and has never 
held a full-time job. The unique combination of 
training and support services provided in the pro- 
gram is intended to prepare these youth to obtain 
and hold gainful employment, pursue further 
education or training, or satisfy requirements for 
entrance into the Armed Forces. 

The program operates through a partnership of 
the Federal Government, labor and the private 
sector. The Government provides the facilities 
and equipment for Job Corps centers and the 
funding for recruitment of enrollees, center oper- 
ations and placement of enrollees upon termina- 
tion. Major corporations and nonprofit organiza- 
tions manage and operate 77 Job Corps centers 
under contractual agreements with the 
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irtment of Labor. The Departments of 
Agriculture and Interior operate 30 Job Corps 
centers on public lands called civilian conserva- 
tion centers. 

Job Corps center directors manage and adminis- 
ter Job Corps centers on 7-day-a-week schedules. 
This includes the hiring and training of staff, pro- 
curement of materials and supplies, provision of 
basic educational and vocational skills instruc- 
tion, student supervision, fiscal management, 
maintenance of center facilities and equipment, 
security, safety, and community relations. All of 
these functions suppo^* the basic purpose and 
design of the Job Corps program— to provide 
education and training to disadvantaged youth. 

Job Corps enrollees are recruited an*^ screened 
for eligibility by outreach and screening contrac- 
tors and are assigned to Job Corp centers. Labor 
unions and trade associations conduct vocational 
training at many Job Corps centers, and place- 
ment contractors provide assistance to former 
enrollees by helping them find a job, return to 
school or enter the Armed Forces. 

The Job Corps program is ETA's most compre- 
hensive and complete major program, in that it 
contains program elements that can be found 
individually and in groups in other ETA pro- 
grams, plus one component that is unique to Job 
Corps, the residential living component. Because 
of this, the following description of the Job 
Corps program elements is designed to illustrate 
most of the elements that may be found in ETA 
training programs. All training programs ha\ e 
intake. Most programs include one or more of 
the following: orientation, technical assistance, 
screening, assessment, counseling, basic educa- 
tion and vocational training, work experience and 



on-the-job training. All programs have termina- 
tion or placement. 

The acceptance of youth inta the Job Coips pro- 
gram begins with the mtake process. Potential 
enrollees must submit applications through out- 
reach and screening contractors. These contrac- 
tors include State Employment Security 
Agencies, nonprofit organizations and private 
for-profit firms. Outreach and screening contrac- 
tors make a preliminary determination of eligibil- 
ity based on information received from the appli- 
cant. In order to be eligible for Job Corps, an 
applicant must be at least 16 and not yet 22 years 
of age; economically disadvantaged; living in an 
environmeni 0 disruptive that the prospects for 
successful participation in a non-residential pro- 
gram are substantially impaired; free of serious 
medical or behavioral problems; and not on pro- 
bation, parole or under the supervision of any 
agency without written assurance from the court 
that no personal supervision by a correctional 
official is required. Enrollment of applicants with 
previous medical or behavioral problems must be 
app-roved by the Department of Labor. 

Once an applicant has been determined to be eli- 
gible fer the program, he or she is assigned to a 
center and provided with a date for enrollment. 
Transportation is provided for the enrcllee to the 
assigned Job Corps center. 

Upon arrival at the assigned Job Corps center, 
enrollees (students) enter an orientation program 
provides them with an introduction to center 
life, including the center s rules and regulations, 
Q'sciplme system, education program, vocatio.ial 
oficrings, recreational activities, health services 
and counseling. All new arrivals are provided 
with a complete physical examination to ensure 
that they do not have any serious medical prob- 
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lems that would impair their ability to participate 
in the program. 

During the orientation program, new students 
are given diagnostic screening tests in reading 
and math to establish their educational levels and 
permit their placement in the appropriate 
level of the basic education program. In addition, 
students participate in an occupational explo- 
ration program to assess their interests and apti- 
tudes for future assignment to a specific vocation- 
al training program. It is at this point in the pro- 
gram that an initial determination is made as to 
whether the individual will benefit from vocation- 
al and ba^^cmath training. Based on the results 
of the testing and assignment phase, an individu- 
alized employability elopment plan is devel- 
oped for each student. The ^' establishes goals 
for each student and provides a means for track- 
ing the student's progress in reaching the agreed- 
upjn goals. 

The competency based education program de*:ign 
calls for students to spend 50% of their time in 
basic education and 50% in vocational technical 
skills training. While students prefer vocational 
training classes to basic education classes, the 
requirement to attend basic education is essential 
to comolement vocational skills. 

After completing the center's orientation pro- 
gram, students are assigned to classes based on 
the results of diagnostic tests in reading and 
math. The Job Corps basic education program is 
designed to improve students* skills in reading, 
mathematics, personal health, work attitudes and 
consumer awareness through participation in 
these subject classes. High school equivalency 
classes are available to assist students who do not 
have high school diplomas in obtaining iheir 
equivalency, or GED, certificates. Driver':, educa- 



tion classes and behind-the-wheel training are 
prov ied for students enrolled in vocations where 
a driver's license is essential for employment cr 
for transportation to and from work. 

The Job Corps basic education program is flexi- 
ble enough to accommodate students with a wide 
range of skills and aptitudes, from non-readers to 
high school equivalency levels. Since most stu- 
dents have experienced failure in the traditional 
school environment. Job Corps does not utilize 
traditional classroom instruction approaches. Job 
Corps education programs are open-entry, so 
that new students can enroll at any point and 
progress at their own pace through eac ^ area. 
Competition is deemphasized and mdividuai 
growth encouraged through the specification of 
learning goals, needs and proficiencies. 
Instruction is broken down into small sequential 
steps, followed by progress checks, so ih^t fre- 
quent and immediate feedback is provided to 
each student. Job Corps basic education classes 
have much lower student/teacher ratios than tra- 
ditional public schools to permit this indiviv^ jal- 
ized approach to remedial 'earning. 

In addition. Job Corps centers must structure 
their education programs to support the w(y\.- 
'ional training program, primarily through estab- 
lishing work-related reading requirements. The 
WorL^ of Wc'k program provides students with 
job readiness information and emphasizes job 
attitudes, sources of job information, employ- 
ment applications, job interviews and consumer 
education. 

During the Occupational Exploration Program 
phase of the orientation program, students deter- 
mine the type of vocational training they wish to 
take, with the assistance of center counselors. 
Once assigned to a specific vocational trade, m-Oot 
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students spend approximately half of their time in 
basic education classes and half in vocational 
training. 

As noted above, Job Corps vocational programs 
are open-entry and open-exit, providing flexibility 
for students to progress at their own pace. Each 
Job Corps center offers training in several voca- 
tional areas, typically from among the following 
areas: business occupations, automotive trades, 
construction trades, welding, building and apart- 
ment maintenance. 

Vocational training provided to students general- 
ly consists of instruction, demonstration and 
practice, shop-type ch.sses, and "hands-on" expe- 
rience. All programs are based on a series of 
competencies througli which students must 
progress. Competency-based curricula are used 
for most of the vocational training programs, and 
each student has an individual training achieve- 
ment record that documents each competency or 
skill leve' attained. 

National labor and business organizations play an 
important role in Job Corps vocational training 
by developing curriculum and providing vocation- 
al training at many centers. These organizations 
also supervise vocational skills training projects, 
particularly in the construction trades, in which 
students have an opportunity to work on actual 
construciion or rehabilitation of buildings at the 
center or in neighboring communities. 

As students near completion of their vocational 
training they are assigned to work experience 
programs. The work experience program 
provides an opportunity for students to apply 
their new skills and knowledge in an actual "vork 
setting, either on or off-center, for a period ui 
four to six weeks. The work experience supervisor 



monitors the performance of these students and 
recommends additional training, work experience 
or completion as appropriate. 

The residential aspect of the Job Corps program 
is what distinguishes it most from other Federal 
training and employment programs. The residen- 
tial living program i^ based on the idea that Job 
Corps enrollees need a new environment ana a 
variety of support services in order to make the 
most of their training opportunities. The program 
is designed to help students learn to get along 
with different types of people, to accept 
responsibility for their own actions, and to under- 
stand v/hat it means to be a good citizen. 
Approximately 10% of all students live off-cen- 
ter; except for sleeping accommodations, they 
receive the same supportive services as other 
s jdents. 

Immediately prior to termination, students go 
through the final phase of the worid of work pro- 
gram and update their resumes, review job search 
procedures, practice interviewing techniques, and 
discuss budgeting and related needs. A student 
may be terminated upon completion of the Job 
Corps program as a maximum benefits com- 
pleter, because of medical conditions that impair 
further participation, for disciplinary reasons, or 
by resignation. 

The follovdng characteristics of the Job Corps 
students demonstrate ine program's target popu- 
lation and degree of need. Approximately 70% of 
the students are r^'nority youth and over 80% are 
high school dropouts. While the average entry 
reading level is at the 6th grade level, approxi- 
mately 30% of the students enter with a reading 
level below 5th grade. Approximately 38% ti( ihc 
students come from families on public assistance. 



In its 25th year, the Job Corps Program continues 
to provide intensive training in vocational skills, 
academic achievement, and social skills training 
to disadvantaged youth ages 16-21. 

As we look at the types of FCCSET training pro- 
vided by D0I7ETA, we find that the focus is on 
basic literacy education and vocational/technical 
training skills which to a large degree are provid- 
ed outside the traditional K-12, precollege and 
junior college systems. Rather than focusing on a 
score on a written test or multiple ci*oice test, the 
emphasis in ETA programs is for the trainee to 
become familiar with a set of job skills that will 
lead to a job. With some 27 million Americans in 
the U.S.A. said to be illiterate, with the levels of 
unemployment increasing daily and with greater 
sophistication of toda/s jobs and job descrip- 
tions, the over two million people served by 
DOL/ETA type programs constitute only a small 
amount of the need that presently exists in this 
area. DOL/ETA type programs clearly match the 
requirements needed to assist selected FCCSET 
type clients by helping them obtain the knowl- 
edge and skills necessary to compete in a global 
economy and exercise the rights and responsibili- 
ties of citizenship. 

OOiyETA AGENCY CONTACTS 



Dolores Battle, Administrator 
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(202) 535-0540 



Raymond Uhalde, Administrator 
Office of Strategic Planning pnd Policy 
Development 

Room N-5637 Francis Perkins Building 
200 Constitution Avenue, N.W. 
Washington, D.C. 20210 
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"America's young people are 
falling behind their counterparts 
the world over in math and sci- 
ence. The stakes are high. If we 
don't produce, I don't see how 
America will be able to sustain 
economic growth at home or com- 
pete in the world economic arena 
abroad. " 

Samuel K. Skinner 
Secretary of Transportation 
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OVERVIEW 

Since 1967 the U.S. Department of 
Transportation has been helping to keep the 
Nation's transportation system running. The 
Department is responsible for ensuring the safety 
and reliability of all forms of transportation; pro- 
tecting the interests of consumers; conducting 
planning and research on future transporia*' )n 
needs; and assisting cities and States to meet 
local transportation goals. 

The Department of Transportation functions 
through nine operating administrations, each of 
which oversees a different aspect of transporta- 
tion (See Figure 1). Each operating administra- 
tion runs its own programs directly, reporting to 
the Secretary of Transportation. A General 
Counsel and five Assistant Secretaries advise the 
Secretary, who also has a number of small staff 
offices to monitor topics of special interest. At 
present the Department has more than 100,000 
emp' )yees and a budpet of more than $30 billion. 

The majority of the Department ^ employees sup- 
port the operational programs of the Federal 
Aviation Administration and the U.S. Coast 
Guard, its two biggest operating administrations. 
Other employees include highway engineers, 
pipeline experts, emergency medical service 
authorities, traffic specialists. Merchant Marine 
personnel, and other technicians and profession- 
als. Skilled transportation scientific, engineering 
and technical professionals are critical to the 
functioning of the Department and to the trans- 
portation community at large. 



The Department's Statement of National 
Transportation Policy, issued in March 1990, 
emphasizes the need for effective technical 
education programs: 

"The President's thrust to improve U.S. 
education has special meaning for 
tranc7»ortation. The "education gap" affecting 
all sectors of American life, and specifically the 
shortage of trained professionals to handle 
high-technology jobs, represents a serious 
obstacle to the current strength and future out- 
look for the U.S. transportation system." 

llie document also notes thai particular atten- 
tion must be given to attractmg and retaining 
minorities, women, and socially and economically 
disadvantaged individuals, who have not been 
well represented in undergraduate and graduate- 
level educational programs and among trans- 
portation professionals. To address these needs, 
the Department supports a range of educational 
activities with the following purposes: fosteri.ig 
awareness of transportation as a potential career; 
encouraging improved transportation education 
programs; making maximum use of the Depart- 
ment's Maritime and Coast Guard academies and 
other tra'ning institutions the Department runs, 
educating transportation professionals through 
cooperative programs with universities, the pri- 
vate sector and public agencies, and encouraging 
minorities and women to pursue transportation 
careers. 

MISSIONS AND STRUCTURE 

The Statement of National Transportation Policy 
builds on mandates given to the Department in 
the Department of Transportation Act of 1966. 
Tlie Policy sets out six major themes or responsi- 
bilities for the Department: 
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1. Maintain and expand the Nation s transpor- 
tation system. 

2. Foster a sound financial base for 
transportation. 

3. Keep the transportation industry .strong and 
competitive. 

4. Ensure that the transportation system 
supports public :,alcty and national security. 

5. Protect the environment and the quality 
of life. 

6. Advance U.S. transportation technology and 
expertise. 



DOT accomplishes its responsibilities in three 
ways. First, the Department directly operates 
some key elements of the transportation system. 
In particular, the Federal Aviation Adminis- 
tration operates the Nation's airpori/airways 
system, and the U.S. Coast Guard's patrol and 
other activities provide a variety of services to the 
maritime community. 

Second* the Department regulates a variety of 
elements of the transportation system to assure 
its safety and effectiveness. Especially notable 
among these are the safety standards of the 
National Highway Traffic Safety Administration 
and the environmental regulations administered 
throughout the Department's operating 
administrations. 

Third, the Department administers formal for- 
mula or discretionary grant programs to help 
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State and local governments provic e necessary 
transportation facilities and services to their citi- 
zens. Especially notable are the assistance pro- 
grams of the Federal Highway Administration, 
the Urban Mass Transportation Administration 
and the Federal Aviation Administration. 

Math and science education is an ab*^olutely criti- 
cal support activity to the ongoing DOT pro- 
grams. Education is needed to convey new tech- 
nical skills to professionals already in the trans- 
portation community and to develop a pool of 
trained technical talent to move into jobs in the 
transportation sector. 

Math and science education or similar training is 
also treated as a support activity for ongoing 
transportation programs outside the Department. 
Because of the discretion State and local 
governments and the private sector have in the 
use of their funds to provide transportation ser- 
vices, it is difficult to establish the total funding 
being applied in any of the support areas. This 
chapter describes the key Departmental pi ^- 
grams, as well as DOT programs that support 
research and graduate studies. With the excep- 
tion of entry-level programs resulting in degiees> 
internal employee training programs are not 
included in this summary. 

Most of the education activities described have 
been in operation for some time, so "initiatives" 
are actually improvements to ongoing activities. 

PRECOLLEGE PROGRAMS 

DOT'S Federal Aviation Administration runs an 
active aviation education program, with the 
added benef a of cultivating student interest in 
mathematics and the sciences. ITiese activities 
include even the youngest of studen* A good 



example of this is the Air Bear Program, co-spon- 
sored by the FAA, the National Association of 
State Aviation Officials, the Ninety-Nines, and 
the Illinois Division of Aeronautics. The Air Beai 
Program stimulates an early interest in math and 
science, introduces exciting career choices to 
young boys and girls, and helps eliminate the 
fears children often have about flying. 

"Air Bear Goes to School" is designed for chil- 
dren in grades K-2. A person in costume as Air 
Bear visits a classroom and helps the students 
travel on a make-believe flight to Disneyland. 
Experience with "Air Bear Goes to School" 
shov/s that children remain excited about aviation 
and remember Air Bear long after the bear has 
left the classroom. 

In addition, FAA and the National Aeronautic 
Association, in cooperation with the Federation 
Aeronautique Internationale in Pariu, France, 
sponsors an annual art contest, featuring aviation 
and space themes. Hundreds of entries are 
received each year from children throughout the 
United States. The top three artworks in 
each age category (5-8, 9-12 and 13-16) receive 
national awards and compete for international 
awards. 

To support the development of effective aviation 
education programs at all levels, FAA maintains 
a network of aviation education resource centers 
around the country. They distribute FAA avia- 
tion education materials and resources to the 
media, the public and the educational co;mTiuni- 
ty. Resource centers maintain and provide quan- 
tities of FAA printed materials, slides, videotapes 
and computer educational software. 

A particularly notable software package is the 
Aviation Science Instruction Program, designed 
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for school systems as a supplement to the estab- 
lished school curriculum. The instructional series, 
which runs on personal computers, seeks to moti- 
vate students to study mathematics and science 
by showing their importance to aviation-related 
subjects and careers. Modules in the series deal 
with navigation and flight planning, principles of 
flight, and aviation and the environment. 

For older students, the Federal Aviation 
Administration, the Reserve Officers 
Association, and other organizations cosponsor 
the Aviation Career Education ''ACE" Academy. 
This summer aviation education program is 
designed for students, aged 15 years or older, 
who are interested in aviation, electronics and air 
traffic control. The program offers a two-week 
aviation ground school and courses in communi- 
cations, electronics and introduction to air traffic 
control The students also make field trips to 
FAA facilities. 

Another opportunity for older students the 
International Science and Engineering Fair. 
The "World Series'' of science fairs, it is held 
annually with nearly 700 student conttstanls from 
affiliated fairs in the United States and several 
other nations. Finalists at the event say that one 
of the most enjoy./ le and beneficial aspects of 
the Fair is the opportunity to be interviewed by 
the scientists, engineers, doctors and mathemati- 
cians who are the judges. FAA cosponsors pro- 
vide the top students with special scholarships 
and awards that recognize these young scientists 
for their excellence in high school science and 
engineering projects. 

The FAA also supports over 300 teacher work- 
shops annually. The workshops provide teachers, 
youth leaders and parents with the knowledge 
and skills to interest students in aviation and 



other subjects. It is also an active participant in, 
and co-h^onsor of, the National Conference on 
Aviation and Space Education, which draws some 
1,000 aviation and space educators each year. 

It should also be noted that the FAA Auditorium 
is available to teachers for approved aviation 
education programs. 

In addition, DOT's Office of Commercial Space 
Transportation is planning its own education ini- 
tiative. The focus of this effort is on promoting 
greater participation in science, engineering and 
math studies, particularly by women and miiiori- 
ties. This work will hopefully communicate the 
challenges, excitement and rewards of participa- 
tion in the commercial space launch industry, and 
thereby stimulate interest in math and science 
education. 

The Department's Research and Special 
Programs Administration (RSPA) has also 
encouraged awareness of transportation careers 
through efforts in stay-in-school programs and 
grammar school visitations at RSPA's Volpe 
National Transportation Systems Center. 

Also, DOT has had a partnership agreement with 
Hine Junior High School since 1983. Ongoing 
volunteer programs include tutoring of Hine 
students in mathematics and English by DOT 
' employees; a Friendship Program, which pio- 
vides one-on-one relationships with children who 
have problems staying in school, and establismenl 
of a Principal's Fund to provide whatever finan- 
cial aid is needed to help children attend school 
regularly and participate in city-wide scholarship 
activities. Activities for students conducted by 
DOTo modal administrations and the Office of 
the Secretary expose the students to cultural 
activities, the workings of DOT and the transpor- 
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tation industry, and help them understand 
what to expect when they leave school to enter 
the workplace. 

UNDERGRADUATE PROGRAMS 

The FAA, in cooperation with the University 
Aviation Association, sponsors the Airway 
Science Curriculum Program. This program is 
part of {he Airway Science Curriculuni 
Demonstration Program approved by the Office 
of Personnel Management and the Congres:> and 
recognizes institutions of higher education that 
establish specific aviation-related curricula. The 
performance of graduates from these curricula 
will be compared with that of employees hired 
through normal recruiting channels. This will 
help establish the potential of aviation curricu- 
lum-educated graduates for supervisory and man- 
agerial positions in future high-tech aviation 
operations. Al! four-year accredited institutions 
are encouraged to seek recognition. 

In addition, any institution that has been recog- 
nized by FAA as meeting at least one of the five 
Airway Science Curriculum Components (Airway 
Science Management, Airway Computer Science, 
Aircraft Systems Management, Airway Electronic 
Systems or Aviation Maintenance Management) 
is qualified to submit grant proposals to the 
Airway Science Grant Program for the acquisi- 
tion of facilities and equipment used in direct 
support of the recognized curriculum. 

In 1982, the FAA assumed official responsibility 
from the Secretary of Transportation for the 
development and implementation of the 
Historically Black Colleges and Universities 
(HBCU) Program. The FAA Administrator has 
issued policy directives thai solicit the coopera- 
tion of all managers and supervisors to be aggres- 



sive and creative in looking for ways to involve 
and increase the participation of HBCUs in all 
FAA funded programs and activities that are 
suitable for higher education institutions. Special 
emphasis has been placed on involving HBCUs in 
FAA's competitively awarded Airvva> Science 
Grants Program; research, engineering and 
development projects; training projects; and 
cooperative education agreements and student 
assignments. Current plans call for makirg avail- 
able some $1.94 million to the HBCUs during FY 
1991. The FAA is also currency pursuing plans to 
restructure its HBCU Program and expand it into 
the FAA Minority University Program. Such an 
arrangement is designed to addicss the higher 
education needs of all agency minority groups. 

In addition to the HLv.U Program, the FAA 
anticipates that similar efforts can be made with 
the Hispanic Association of Colleges and 
Universities (HACU) organization. HACU a 
recently recognized nonprofit organization con- 
cerned with colleges and universities in the 
United States that serve significant numbers of 
Hispanic post-secondary students. 

Additionally, the FAA has an aggressive coopera- 
tive education (co-op) program offering training 
in several administrative, technical and profes- 
sional career fields, including air traffic 
control, computer scic electronics technolo^ 
and engineering technology. The FAA antici- 
pates a significant expansion of its co-op program 
because of a recent governmentwide decision to 
exempt co-op students from agency employment 
ceilings. This expansion is expected to result in 
•ncreases in the numbers of students employed, 
the number of occupations covered, and the 
numbers and types of schools from which 
students will be recruited. Greater emphasis has 
been placed on the recruitment of students and 
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graduates of minority educational institutions 
and other educational institutions with laige 
minority and female enrolhi?ents. While the 
exemption will alleviate the constraint employ- 
ment ceilings, the extent of the increases will be 
contingent on sufficient funds to cover payroll 
costs and benefits and on the availability of 
human resources to provide effective training. 
FAA huiiian resource management divisions are 
working closely with various program offices 
involved in cooperative education, in an effort to 
enhanc(* the effectiveness of the cooperative edu- 
cation program as a means of recruiting and 
retaining qualified individuals. 

In the highway area, the Federal Highway 
Administration (FHWA) adininisters the Grants 
for Research Fellowships Program to acquaint 
the academic communit ^ ith the capabilities of 
[ its Turner-Fairbank Highway Research Center 
• and to encourage bright under-graduate and 
\ graduate students to choose a career in highway 
I transportation. Each year this program offers 



students the opportunity to conduct reseaich 
projects for college credit at tlie Research Center 
in a work environment and make use of facilities 
not available at their own universities. Since 
1984, 118 students have received these grants. 

FHV'A also runs a College Curriculum Program, 
adi a nistered by its National Highway Institute 
(described under Continuing Education, below). 
FHWA de\^Iops the materials, text and audio- 
visual aids for its own short courses. Once the 
cuiriculum materials have been proven effective 
with practitioners, they are shared with c )lleges 
and universities. Started in 1975, this program 
has provided about 150 schools v»ith about 2,000 
curriculum pack.iges. Additionally, special r.bbre- 
viated (one- to two-week) courses of the National 
Highway Institute's 4- to 12-week graduate level 
courses, described later, are conducted for col- 
lege and university engineering faculty to better 
enable them to incorporate these course materi- 
als into their own curriculum. 

In the maritime field, the Merchant Marine 
Academy at Kings Point, New York, cZfers a 
four-year full scholarship undergraduate program 
leading to a Bachelor of Science degree and 
to a merchant marine officer's license. In ?ddi- 
tion, the students are enrolled as midshipmen in 
the U.S. Navy Reserve and, if eligible, are com- 
missioned upon graduation as ensigns in the U.S. 
Navy Reserve. The Academy graduates about 200 
new officers annually. Operating costs for the 
Merchant Marine Academy are anticipated to be 
$24.1 million in FY 1951. 

In addition, DOT's Maritime Administration 
cooperates with six State maritime academies 
that prepare students for service in the U.o. 
Merchant ! larine. Six States participate in this 
program: California, Maine, Massachusetts, New 
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York and Texas (whose curricula are oriented 
toward "deep sea" or ** oceangoing" merchant 
marine officers licenses), and a specialized, three- 
year program at the Great Lakes Academy in 
Traverse City, Michigan, focusing on service to 
those waterways. Operating costs for this support 
of the State maritime schools are anticipated to 
be some $8.9 million in FY 1991. 

The U.S. Coast Guard operates its own / ademy 
in New London, Connecticut. Its purpose is to 
graduate educated young men and women who 
become Coast Guard officers. It is the only ser- 
vice Academy that tenders appointments solely 
on the basis of an annual nationwide competi- 
tion. The Academy recognizes that the majority 
of Academy graduates must have an engineering 
or scientific background to meet the needs of ihe 
Coast Guard. Each graduating cadet earns a 
Bachelor of Science degree ii one of seven desig- 
nated majors: civil engineering, electrical engi- 
neering, naval architecture and marine engineer- 
ing, marine science, mathematical/computer sci- 
ence, government or management, and a com- 
mission as an ensign in the U.S. Coast Guard. 
Some 200 cadets graduate and become officer^ 
each year. Present goals are to graduate at least 
seventy-five percent in the technical majors: engi- 
neering, sciences and mathematics. Women offi- 
cers who graduate from the Academy are afford 
ed career opportunities identical to those of their 
male counterparts. Today, Coast Guard women 
work in all missions areas, including serving 
aboard and cominanding Coast Guard vessels 
and aircraft. Coast Guard officers are encour- 
aged to apply for postgraduate education or spc 
cialized training. In conducting its postgraduate 
education program, the Coast Guard enrolls its 
officers in some of the leading colleges and uni- 
versities throughout the country. Operating costs 



for the Coast Guard Academy are anticipated to 
be $42.8 millio- 'n i'Y 1991. 

In addition, the ^ cer Candidate School 
Prepaiatory Course (taught by the Navy) is made 
available to some Coast Guard members. It is 
targeted toward helping minorities qualify for 
Officer Candidate School. The Minority Officer 
Recruitment Effort (MORE) is also designed to 
help prepare Coast Guard members for career 
advancement. MORE participants receive col- 
lege tuition for two years, as well as enrolling in a 
preparatory course designed to help them pass 
the Officer Aptitude Rating test necessary to 
enter Officer Candidate School. 

RSPA has encouraged awareness of transporta- 
tion carec. il >ugh efforts in cooperative educa- 
tional programs at RSPA's Volpe National 
Transportation Systems C nter. 

GRADUATE PROGRAMS 

A recent key initiative foi universities with trans- 
portation programs is the Department s 
University Transportation Centers Program. The 
centers were authOi^.cd by the Surface Transpor- 
tation and Uniform Relocation Assiblc^r^ce Act of 
1987 (P.L. 100-17). The purpose of this program 
is to establish and operate transportation centers 
in each of the 10 standard Federal regions to con- 
duct research and training concerning the trans- 
portation of people and goods. 

The centers are intended to attract each region's 
best talent, resources ana facilities and promote 
individual initiatives and scientilic innovation 
across transponation modes and disciplines. The 
ultin^ite goal is to establish centers that ^hro.-gh 
their own success and inomenfum will be self-sus- 
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taining and secure a broad base of support from 
industry and regional governments. 

The legislation authorized $10 million per year 
for these centers for FY 1988 through FY 1991 . 
Active centers now exist in each Federal region, 
consisting of a lead school and a consortium of 
affiliated schools. The cenlc. provide specific 
research products of value to their own region 
and to the Nation; provide educational opportu- 
nities for the graduate students involved in the 
research projects; and expand public knowledge 
through technology transfer and research appli- 
cation activities. 



In addition to the ''esearch conducted at the cen- 
tt. the schools have formed 15 advanced insti- 
tutes dealing specifically with graduate education. 
Education areas include urb^n mobility, trans- 
portation systems rehabilitation, truck and bus 
transportation, intelligent vehicle/highuay sys- 
tems, rural transportation, strategic planning, and 
traffic and transit operations. Some 180 students 
will be participating in the advanced institutes 
each year. 

In addition, the Department s Urban Ma^^ 
Transportation Administration (UMTA) makes 
grants to public and private nonprofit institutions 
of higher learning cn matters related to the 
design, management and operation of urban and 
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rural transportation systems. This program 
specifically encourages a high dega^ of student 
participation. It also encourages higher education 
institutions to establish cooperative arrangements 
with transit agencies for the placement of gradu- 
ate students to enhance their awareness and busi* 
ness knowledge about transportation system 
opeTations. 

In FY 1990, the UMTA University Research and 
Training Program av/arded six grants to six uni- 
versities totaling $400,000, one of which included 
an HBCU. The grants covered such topics as 
improved suburban mobility, increased non- 
Federal share of capital funding, innovative 
financing, public/private partnership*: and safety 
and security. These projects will provide chal- 
lenging opportunities for graduate studenis to 
explore transportation issues as part of UMTA s 
research efforts. 

In addition, most DOT operating administrations 
operate technical laboratories. Typical of these 
are the Research and Special Programs 
Administration's Volne National Transportation 
Systems Center in Cambridge, Massachusetts; 
the U.S. Coast Guard*s Research and 
Development Center in Groton, Connecticut; the 
Federal Aviation Administration's Technical 
Center in Atlantic City, New Jersey; and the 
Federal Highway Administration's Turner- 
Fairbank Highway Research Center in McLean. 
Virginia. These laborato.'ies are members of the 
interagency Federal Laboratory Consortium. 
Because these facilities have advanced technolo- 
gy materials and are required to engage in 
research application and technology transfer 
activities under the Stevcnson-Wydler Innovation 
Act, they may be a particularly important 
resource to graduate-level researchers. The possi- 
bility of fellowship programs at on ; or 



more of the laboratories is also under discussion. 
The Graduate Research Fellowship Program at 
FHWA's Tumer-Fairbank laboratory is one such 
existing program. Also, RSPA plans lo involve 
graduates of undergraduate schools and graduate 
degree programs on term appointments at the 
Volpe National Transportation Center. 

CONTINUiNG EDUCATION 

RSPAs Transportation Safety Institute (TSI), 
located at the Mike Monroney Aeronautical 
Center in Oklahoma City, is the focus of trans- 
portation safety and security training within the 
Department. Training may be conducted for per- 
sonnel of all types at all levels of transportation 
involvement, including Federal, State, and local 
governments, industry, the private sector and 
representatives of foreign governments. More 
than 160,000 transportation professionals have 
attended classes and seminars conducted by TSI. 

TSI has for example, served as a major training 
resource for State and community traffic safety 
officials managing safety initiatives recommend- 
ed by the National Highway Traffic Safety 
Administration (NHTSA). Consequently, State 
and local program performance has improved in 
efforts to detect and deter impaired diivers, 
increase police enforcement of .speed laws and 
increase usage of occupant protection systems 
.such as safety belts. 

TSI's functions are conducted on a fully reim- 
bursable basis, including funding and personnel, 
from those groups for which it conducts training. 
TSI's comprehensive safety training programs 
help develop much needed public awarenes^ and 
skills in the transportation community, reduce 
the risk of accident, and strengthen active safely 
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AiiOlher component of DOT providing continu- 
ing training to technical professionals is the 
National Highway Institute (NHI). NHI was 
authorized^by the Feueral-Aid Highway Act of 
1970 and is located at the Turner-Fairbank 
Highway Research Center in McLean, Virginia. 
It has a staff of 1 1 and a budget of approximately 
$15 million. Half of this budget is from FHWA 
operating funds, and half is collected from stu- 
dent fees. 

NHFs State Programs Office develops and pre- 
sents technical training to State highway agencies 
that is not readily available from other sources 
and that State agencies would not ordinarily 
<Jevelop themselves. Approximately 75 different 
short courses are available at any given time, and 
some 5,500 presentations have taken place since 
the program's initiation in 1971. 

NHI also offers a special graduate level program 
for State highway employees, which provides 
graduate level training on highway topics in need 
of high emphasis. Courses MSL,»lly run from 
4 to 12 weeks and are conducted on a university 
campus. Some 598 students had participated in 
this program through 1990. 

The unique needs and problems of Americans 
rural areas are addressed by the FHWA Rural 
Technical Assistance Program (FHWA/RTAP). 
Working through each State*s highway depart- 
ment, this program established centers at colleges 
and universities in 46 States and Puerto Rico. 
These Centers may apply each year for Federal 
fxinding, which they must match dollar for dollar 
with State, university or local funds. For FY 1990, 
$3.68 million was provided, enough for each cen- 
ter to receive up to $1 00,000. The FHWA/RTAP 
has developed into a major continuing education 
resource for local highway employees. The 



Centers compile and maintain mailing lists; pub- 
lish a quarterly newsletter; provide technology 
transfer materials; provide inlormation services; 
and conduct or arrange at least 10 seminars or 
training sessions per year. Actually many more 
than the 10 required workshops arc conducted 
annually. In FY 1990, approximately 1,200 Viork- 
shops were held under this program for approxi- 
mately 43,000 student paiticipants. 

In addition, the Urban Mass Transportation 
Administration now operates its own Rural 
Transit Assistance Program (UMTA/RTAP). 
Since its inception in late 1986, Congress has 
appropriated approximately S5 million per year 
to UMTA/RTAP. Out of this annual appropria- 
tion, UMTA funds an RTAP Stale program and 
a national program. The national program sup- 
ports the State program with services that are 
more efficiently provided or a centralized basis, 
such as developing training materials. To date 
training packages have been developed on the 
capabilities and needs of special ^r^ma passen- 
gers, substance abuse awareness and emergency 
procedures. 

Under the UMTA/RTAP £tate program, funds 
are provided directly to States on a formula basis. 
The funds are available for a wide range of activi- 
ties to meet each State's self-identified needs for 
training, technical assistance, and research. Many 
States use these f».mds for scholarships for rural 
transit system managers and employees to attend 
national confe^'^nces and training courses. Every 
State has initiated an UMTA/RTAP State pro- 
gram, and several States have taken advantage of 
their FH W/V'RTAP center in developing their 
program. 

In a creative public/private partner lip, 
NHTSA is working with major ccj. orations to 
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put anti-drunk driving programs in place. Under 
this effort, which is called the Network of 
t-mployers for Tiaffic Safety (NETS), NHTSA 
provides the organi ation and materials for cor- 
porate traffic safety programs, and the corporate 
NETS members deliver the program directly to 
their employees. 

NHTSA also trains law enforcement officials in 
drug fmpairment screening. The Drug Evaluation 
and Classification (DEC) program has increabed 
apprehensions and convictions for alcohol anH 
drug offenses in sites where it is implemented. 
The program teaches non-DEC traineo police 
officers (and non-police personnel such as proba- 
tion officers, industry and school security otfi- 
c^rs) to recognize key signs of potential d:uj 
impairment that would warrant a full DEC inves- 
tigation by DEC-trained officers. 

CONCLUSION 

Although specific to aviation education, the fol- 
lowing remarks by DOT Secretary Samuel K. 
Skinner rr.flcct the Department's attitude 
towards, and commitment to, math and science 
education as a whole. The remarks were deliv- 
ered to the Youth Aviation Academy graduation 
in Washington, D.C. on August 17, 1989: 

It is important that quality aviation education be 
encouraged. Unless we successfully foster avia- 
iion career awareness and instruction, and pro- 
mote community volunteerism, America faces 
significant ^^ojected short ^es of civilian and mil- 
itaiy pilots, air traffic controller: and aviation 
electronics technicians. These are rhortages we 
cannot afford, and we can avoid. What it takes is 
**the right stuff' — commitment, cooperation and 
hard work among our outstanding youth, and our 
dedicated aviation community. 
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"The President's education agenda 
] Is ambitious, yet realistic. The VA 
, is proud of its continuing partici- 
pation, through the Gl Bill and 
\ through our programs in health 
[ care education. We look forward 
to making even greater contribu- 
tions toward achiev'-g the 
'. President's education goals for 
' the year 2000. " 

Edward J. Derwinski 
Secretary of Veterans 
Affairs 
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OVERVIEW 

The Department of Veterans Affairs (VA) was 
elevated to Cabinet level on March 15, 1989. Th. 
Department's predecessor, the Veterans Admin- 
istration, had been established as an independent 
agency under the President in 1930 by executive 
order that consolidated and coordinated the U.S. 
Veterans Bureau, the Bureau of Pensions and the 
National Home for Volunteer Soldiers. 

The Department's mission is to serve America's 
veterans and their families with dignity and com- 
passion, and to be their principal advocate in 
ensuring that they receive the care, support and 
recognition earned in service to thi^ Nation. The 
27.3 million living veterans and the estimated 
47.1 million dependents and survivwiS of veterans 
total 74.4 million potential beneficiaries of VA 
benefits and services. 

VA is the second largest Federal department and 
has nearly 246,000 employees. About one of 
every ten Federal employees works for VA. 
Among the many different science and technolo- 
gy-related professions represented in the vast VA 
work force are physicians, nurses, statisticians, 
architects and computer specialists. 

The Department of Veterans Affairs has three 
main components that administer veterans' pro- 
grams, the Veterans Health Services and 
Re:. arch Administration, the Veterans Benefits 
Administration, and the National Cemetery 
System. Each administration has field facilities 
and a Central Office component. The Cenfal 
Office also includes separate staff offices that 
provide support to the administrations* opera- 
tions and to top VA executives. 



With its FY 1992 appropriation request of $32.3 
billion, VA is continuing its vital mission of pro- 
viding quality service to those who have served 
this country in the Armed Forces. 

VA COMPONENTS WITH CEHR-RELATED 
MISSIONS 

Two of VA's three administrations are involved 
in educational activities: the Veterans Health 
Services and Research Administration and the 
Veterans Benefits Administfaltoiv.-^--.^ 

Veterans Health Services and Research 
Administration 

The Department of Medicine and Surgery 
(DM&S) was established by Pubhc Law 79-293, 
which was signed into law on January 3, 1946. On 
March 15, 1989, DM&S was renamed as the 
Veterans Health Services and Research 
Administration (VHS&RA). 

Title 38, U.S. Code, provides that VHS&RA is to 
be headed by the Chief Medical director and 
specifies that its functions are to include .hose 
necessary for a complete medical and hospilal 
service, including medical research and a pro- 
gram of training and education of health service 
personnel, acting in cooperation wuh schools. 

VHS&RA provides hospital, nursing home, and 
domiciliary care, and outpatient medical and 
uental care to eligible veterans of military service 
in the Armed F- rces. VHS&RA operates 172 
medical centers, 29 domiciliaries, 233 clinics, 119 
nursing home care units and 196 Vietnam 
Veterans Outreach Centers in the United States, 
the Commonwealth of Puerto Rico, and the 
'"'^public of the Philippines. VHS&RA also pro- 
vides for similar care under VA auspices in non- 
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VA hospitals and community nursing homes and 
tor outpatient visits by veterans to non-VA physi- 
cians and dentists. 

VHS&RA conducts individual medical and 
health care deliver) research projects and a 
multi-hospital research program. VHS&RA 
assists in the education of physicians and dentists 
and in the training of many other health care pro- 
fessionals, through affiliations with educational 
institutions and organizations. 



Within VHS&RA, several offices are involved 
with science, education and technology. 

Office of Academic Affairs 
VHS&^ A conducts the Nation's largest coordi- 
nated education and training effort for the health 
professions. The purpose of Acade nic Affairs is 
two-fold: 

To assist in recruiting and retaining sufficient 
numbers of all categories of professional her.lth 
service and administrative personnel to meet 
the needs of a high-quality VA health care 
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system and contribute to the Nation's health 
workforce. Each year, 'approximately 100,000 
studento receive aome or all of their clinical 
training in V/^ facilities through aff liation with 
over 1,000 educational institutions. 

To provide cr-?ntinuing education for VHS&RA 
employees to maintain and ieam new skills and 
knowledge at VA health care facilities or at 
VHS&RA*G 19 continuing education field units. 

The Medical/Dental Education Programs Service 
develops, monitors and manages education and 
training programs for all VA medical, dental, 
podiairy and optometry professionals through 



affiliations with U.S. schocL of medicine, 
dentistry and other schools. 

The Learning Resources Service provides and 
manages education, training, learnmg and infor- 
mation .^sources fo^ ^he VHS&RA health care 
system. 

The Associated Health Professions Education 
Programs Service (AHPEPS) develops, supports 
and monitors quality education and training pro- 
grams tha will improve client care and cor. 
tribute to the recruitment, retention and 
professional growth of VA health care staff. 
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The Continuing Education Service ensures that 
the continuing education and training needs of 
VHS&RA staff are met efficiently, effectively 
and economically. 

Research Activities 

The primary purpose of the VA health care sys- 
tem is the provision of high-quality health care to 
eligible veterans. Yet a viable, quality care j^tem 
cannot exist without research and education to 
ac'-ompany the provision of care. Of the 172 VA 
hospitals, 137 are affiliated with medical schools. 

Approximately 7,000 VA physicians and some 
2,000 other hospital personnel held faculty posi- 
tions in 1990, During the past 30 years, VA has 



compiled a list of accomplishments fai exceeding 
its budget outlaj. 

The VA's research program is divided among 
three services, each with its own area of responsi- 
bility. 

The Medical Research Service program has 
evolved into an internationally lecognized major 
contributor to medical science and to the 
advancement of the practice of .cine. 

The Health Service Research and Development 
Service encompasses an interdisciplinary field 
of inquiry concerned with the measurement and 
evaluation of health care systems and with testing 
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new methods of health care deliver)' and 
management. 

The mission of the Rehabilitation Research and 
Development (Rehab R&D) program is to 
improve the quality of life of impaired, disabled 
and handicapped veterans by making them more 
independent. 

Veterans Benefits Administration 

The Veterans Benefits Administration (VBA) is 
the organization primarily responsible for admin- 
istering the Department's nonmedical programs 
that provide financial and other forms of assis- 
tance to veterans, their dependents and survivors. 
The major benefits are veterans' compensation, 
veterans' pension, survivors' benefiis, burial ben- 
efits, rehabilitation assistance, education benefits, 
home loan benefiis and insurance coverage. 

The Veterans Be'^efits Administration is headed 
by the Chief Benefits Director and operates 
through a network of 58 regional offices with at 
least one in each State and in the District of 
Columbia, Puerto Rico and the Philippines. Eight 
regional offices are combined with VA medical 
centers. The Records Processing Center in 
St. Louis, Missouri, stores over 15 million veter- 
ans' records that are not immediately required at 
the regional offices. 

The Vocational Rehabilitation Service within the 
VBA provides educational benefits to disabled 
veterans. Under the vocational rehabilitation 
program, known as chapter 31, eligible veterans 
are evaluated and, if found entitled, are assisted 
in developing an individualized written rehabili- 
tation plan and achieving the goal of employ- 
ment. VA pays for tuition, fees and books for the 




VA provides rehabilitation services to thousandc of disabled 
veterans. 



planned program. Entitled veterans may also 
receive medical, dental, psychological or ind;. 
pendent living services; a subsistence allowance; 
equipment; supplies; other assistance to ensure 
Satisfactory progress in the program; and assis- 
tance in obtaining and adjusting to employment. 

The VBA's Education Service administers several 
basic educational programs for ✓eterans, service 
persons and eligible dependents. These programs 
include the new GI bill programs for veterans, 
service personnel and members of the Selected 
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Reserve, as well as educational assistance for 
eligible spouses and children. 



tions between VA health care facilities and 
academic educational institutions. 



Centrally allocates and monitors the use of over 
8,000 residency positions. 

Collects, coordinates and evaluates data on all 
education and training programs for physicians, 
dentists, podiatrists and optometrists in the VA, 
and maintains close informational relationships 
with corresponding interest groups in the pri- 
vate sector and in other guvornment agencies. 

Monitors all Deans' Committees and evaluates 
the impact of the recommendations of these 
bodies on the VA medical centers. 



The VBA's Veterans Assistance Service is 
responsible for providing information, advice and 
assistance lo veterans, their dependents and 
beneficiariLS, representatives and others*, in con- 
nection with health care and benefits aJmin- 
istered by the Department of Veterans Affairs. In 
addition, the Department of Veterans Affairs, 
through the Veterans Assistance Service, 
cooperates with the Department of Labor and 
other Fedeial, State and local agencies in devel- 
oping employment opportunities for veterans, 
including on-the-job and apprenticeship training 
programs. This service is also responsible for 
ensuring compliance by scliools and training 
institutions with VA diicctives and ensuring com- 
pliance with legislation that prohibits 
discrimination on the grounds of race, color, 
national o/igin, sex, age or disability. 

VHS&RA EDUCATION AND TRAILING 
RESOURCES 



Through the Office of Academic Affa«rs (OAi*), 
the VHS&RA conducts the Nation's largest 
coordinated education and training effort for 
the health professions. OAA has several subcom- 
ponents. 

The Medical/Dental Education Programs Service 
de\elops, monitors and manages education and 
training programs for all VA medical, dental, 
podiatry and optometry professionals through 
affiliations with U.S. schools of medicine and 
dentistry and other schools. Among other things, 
:he service: 

Fcrmulates and recommends policies oncern- 
ingthe principles ^nd management of affilia- 
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Approves the initiation and continuation of all 
funded affiliated education and training pro- 
grams after review for educational soundness 
and resource needs. 

Reviews, negotiates and determines approval of 
new or revised memoranda of affiliation for 
medical and dental education programs, 2A 
agreements (institutional), 2B agreements 
(programmatic), and 2C agreements 
(VA residents at a non-VA facility). 

Centrally allocates and monitors fellowship 
positions in medical and dental fields. 
Graduates of these programs are expected to 
be the academic leaders of tomorrow, 
contributing as principal investigators to the 
cutting edge of knowledge in their respective 
fields. All of these programs are selected 
through nati jnally competitive reviews. 

The Learning Resources Service provides and 
manages education, tr dning, learning and infor- 
mation resources for the VH?&RA health care 
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system. Its resources include (a) the medical and 
patients' library program; (b) the medical media 
production program; (c) the regional learning 
resources program; (d) the print and nonprint 
materials production program; (e) Ihe television 
receive-only batellite program; and (f) the educa- 
tional space and facilities program. 

Medical and Patients Library Program 

VA's Library Network (VALNET) is a network 
of national significance staffed by ap^^roximately 
300 profess, jnal librarians and 300 support staff. 
VALNET collections ''^clude over 1,350,000 
books, 73,000 periodical subscriptions and 
145,000 audiovisual programs. Unique holdings 
are estimated to be 100,000 book titles, 3,000 
journal titles and 30,000 audiovisual programs. 

Services provided routinely include reference, 
bibliographic, interlibrary loan and circulation; 
special services may include computer-assisted 
instruction, clinical ir.rarianship, LATCH (litera- 
ture attached to charts), end-user data base 
searching, bib^iotherapy, patient health education 
support and services to blind and physically hand- 
icapped patients. 

Medical Media Production Service Program 
Nationally, the service is staffed by over 400 
media specialists, including photographers, illus- 
trators and audiovisual productk n sp'icialists. 
Services provided routinely include medical pho- 
tography; illustration and graphic support; video 
sound and audiovisual support; and provision and 
maintenance of audiovisual presentation equip- 
ment. Medical Media, linked nationally through 
CISN (Computer Information System Network), 

the largest network of its kind in the wor! J. 
During the past year, over 180,000 images sup- 
porting local graphics needs were transmitted, 
imaged and delivered via eiglit core imaging sites. 



Regional Learning Resources Program 

Ther. are seven Regional Learning Resources 
Services (R^ HS) throughout the country. This 
program is designed to enhance, extend and 
focus the educational support available from 
Library and Medical Media Production Services. 

Print and Nonprint Materials 
Production Program 

Certain RLRS's have been designated as 
National Audiovisual Production Centers. These 
locations have state-of-the-art automated type- 
setting, animation, presentation, word processmg, 
video production, multi-image and audio equip- 
ment. Pilot projects are in progress to design, 
produce and evaluate intf^ractive videodisc train- 
ing, computer-based training, and computer 
assisted instruction. Programs are characteristi- 
cally self-contained, stand-alone packages con- 
sisting of workbooks, facilitation guides and 
videotapes created to address urgent VA-wide 
educational or informational initiatives. 

Television Receive Only (TNTIO) 
Satellite Program 

Live, interactive educational programming via 
the TVRO satellite system began in Janu?»ry 
1990. The network consists of receive-only equip- 
ment at approximately 200 VHS&RA field loca- 
tions. Programming is expected to originate inter- 
nally at the national and regional levels, as well as 
externally from a wide variety of commercial, 
institutional, educational and government 
sources. 

Education Space and Facilities Program 

Space and equipment are majoi VA resources. 
Annually, each field facility must review local 
program needs and prepare a "Five-Year Facility 
Plan" which identifies space and functional defi- 
ciencies and describes corrective measures need- 
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ed. These plans are reviewed closely by Learning 
Resources Service staff. To ensure that state-of- 
the-art educational and training facilities are 
designed and constructed, Learning Resources 
Service develops and implements standards, 
guidelines and directives for the allotment, con- 
figuration, furnishing and equipping of education 
and training spaces at VA facilities (library, medi- 
cal media, conference rooms, learning laborato- 
ries, classrooms, auditoriums, quarters-on-call, 
and others). Further, all floor plans, equipment 
lists, furnishing lists and other specifications for 
construction projects affecting educational 
space must be approved by Learning Resources 
Service. 

The Continuing Education Service ensures that 
the continuing education and training needs of 
VHS&RA staff are met efficiently, effectively 
and economically. The service identifies continu 
ing educatiui* jcquirements, then provides educa- 
tional resources to meet those needs. Continuing 
Education Service's functions are to: 

(1) Administer funds that support all levels of 
VHS&RA's continuing education activities. 

(2) Manage and coordinate the activities of the 
20 continuing education field units. 

Seven regional medical education centers 
provide continuing education opportunities for 
the staff of the medical centers in their regions. 

•) continuing education centers coordinate 
«.id develop continuing education activities to 
addre:>s systemwide needs, for example, 
national training programs. 

Eight cooperative health n":inpower education 
programs located at remote VAMCs work 



throu ^h consortium anangements with iucal 
health and educational institutions to meet 
training needs of VA and community health 
care practitioners. 

Two dental education centers provide continu- 
ing education opportunities for dental 
personnel. 

The Engineering Training Center develops ?nd 
conducts training programs for VA engineering 
personnel, primarily biomedical engineers. 

(3) Coordinate, develop and evaluate special 
educaison programs; respond to VA and 
VHS&RA health care priorities that involve 
training, provide educational assistance, consulta- 
tion, design, development and logistical support, 
initiate special studies relating to field needs; 
develop and implement career development sy li- 
tems for education and training; and promote, 
support and utilize new educational technologies 
(for example, computer-assisted instruction or 
satellite broadcasting) when appropriate. 

(4) Administer programs that support quality 
patieiit care through continuing education. In 
particular, continuing education assistance to 
medical centers includes annual continuing edu- 
cation financial support, as well as some 
specialized training funds to support medical cen- 
ters* costly, one-time training needs. 

The Hospital Administrative Residency 
Program supplements the didactic component 
of accredited graduate programs in health 
services administration by providing graduate 
students with the opportunity to apply their 
knowledge and skills through a period c/ 
structured experiences within the VA health 
care system. 
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The residency is conducted under the 

super ision of a selected preceptor at a VAMC 

over a period of approximately 12 months. 

Management education provides academic and 
preceptor-guided entry-level training for 
potential VAMC service managers, as well as 
ongoing systemwide activities for supervisors 
and service chiefs. These piograms emphasize 
management principles in a health care 
environment. Ongoing 'rairing is conducted 
through workshops and at VAMCs using 
trained facilitators. 

National training programs encompass 
systemwide training needs generated by 
legislation or mandated changes, Depanment 
and VHS&RA initiatives, new technology, 
i^.nd high priority concerns having systemwide 
impact. 

The Patient Health Education Program 
promotes the health of veteran benetlciaries 
through the provision of patient health 
education services. Patient health education in 
VA consists of combinations of educational 
activities designed to improve and maintain the 
health status of veterans. The activities typically 
focus on keeping veteran patients informed 
about their health status, helping them follow 
their treatment regimens, and developing skills 
in self care. 

ONGOING MULTILEVEL (SECONDARY/UNDER- 
GRADUATE/GRADUATE) PROGRAMS 

Veterans Health Services and Reseaiua 
Administration 

The Office of \cademic Affairs* Associated 
Health Professions Education Programs Service 



(AHPEPS) develops, supports and monitors 
quality education and training progidms that will 
improve client care and contribute to the recruit- 
ment, retention and professional growth of VA 
health care staff. AHPEPS initiates policy and 
provides guidance and direction to all VA facili- 
ties for the development, implementation, coor- 
dination and evaluation of program activities. 
Also, the service maintains ongoing dialogue with 
colleges and universities about OAA's programs. 
Finally, the service administers and coordinates 
the distribution of funds provided in support of 
these programs. Some of the AHPEPS' programs 
are: 

The Health Profession Scholarship Program 
(Direct aid to students - FY 1992 (est.): 
$12,430,000) 

This program, authorized by P.L. 96-300, pro- 
vides awards to nursing, physical therapy and 
occupa-tional therapy students for the final one 
to two years of study in a baccalauieate, profes- 
sional master's or specialty master's program. 
Scholarship benefits are provided in return for a 
minimum service obligation of one year for each 
year or portion of year for which the scholarship 
is provided. Benefits, not to exceed 24 months, 
are exempt from Federal taxation and include 
payment of tuition and fees, reasonable educa- 
tional expenses and a monthly stipend. Selection 
factors include academic performance, career 
goals, recomm - iations and work/volunteer 
experience. Seivxc obligations are carried cui in 
VA health care facilities with the greatest reten- 
tion or recruitment needs. 

Tuition Reimbursement Program 
(Employees only - FY 1992 (est): $5,305,000) 
Established in 1989 through P.L. 100-322, this 
program provides fuiiJing support for full-time 
VA employe enrolled in an accredited nursing 



degree program at the associate to doctoral 
degree levels. Prerequisite courses required for 
acceptance into a degree program can be funded. 
Participants may receive up to $2,000 yearly and 
have a one-year service obligation upon course 
completion. The program can be designed as a 
group contraC with an educational institution. It 
is managed at the VA health care facility in coor- 
dination with AHPEPS. 

Tuition Support Program 
(Employees only - FY 1992 (est-): $10,662,000) 
This program assists VA health care facilities in 
their erforts to recruit and retain personnel in 
designated shortage ci^tegories. Support funds 
can be used for conferences, continuing educa- 
tion, or academic course work related to an 
employee's job. VA health care facilities may also 
initiate direct contracts with educational institu- 
tions to provide courses of study for groups of 
employees. 

Veterans Benefits Administration 

Summary of Education Programs 
The VBA administers basic programs for veter- 
ans and servicepcrsons seeking assistance for 
education or training. Disabled veterans may 
receive rehabilitation services under chapter 31. 
Veterans and servicepcrsons who entered the 
military from January 1, 1977, through June 30, 
1985, may receive educational assistance under a 
contributory plan. Individuals entering on active 
duty after June 30, 1985, may receive benefits 
under the Montgomery GI Bil!. The different 
forms of direct aid to students administered by 
the VBA will total almost $900 million in 
FY 1992. 

Types of Educational Progr*. ns 

The Education Service administers a number of 



hat \ programs for veterans, servicepcrsons and 
eligible dependents seeking assistance for educa- 
tion or training at various levels. These programs 
include: 

(1) Montgomery GI Bill — Seiected Reserve (10 
U.S.C.,ch. 106); 

(2) Montgomery GI Bill— Active Duty (38 
U.S.C., ch. 30); 

(3) Dependents' Educational Assistance 
Progirm (38 U.S.C., ch.35); 

(4) Post-Viv"tnam Era Veterans' Educational 
Assistance Progi.m (VEAP) (38 U.S.C., ch. 32); 

(5) Educational Assistance Pilot Program, com- 
monly referred to as "Moncontributory VEAP," 
(P.L. 96-342 S. 903, 10 O.S.C. 2141 note); 

(6) Educational Assistance Test Program, (PX. 
96-342 S. 901, 10 U.S.C.2141-2149); 

Rehabilitation programs (38 U.S.C., ch. 31) are 
administered by the VBA's Vocational 
Rehabilitation Service. 

Synopses of Education and Rehabilitation 
Programs 

Montgomery GI Bill — Selected Reserve 
(Direct aid to students - FY 1992 (est.): 
$122,600,000) 

The Montgomery GI Bill — Selected Reserve 
provides educational assistance to persons who 
enlist, reenlist or extend an enlistment in the 
Selected Reserve for a period of at least six years 
after June 30, 1985. Approximately 140,900 
reservists are expected to receive educational 
assistance in FY 1992. A steady increase in the 
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number of trainees is anticipated in future 
fiscal year Educational assistance is payable for 
the pursuit of an undergraduate degree, noncol- 
lege degree program, apprenticeship or on-the- 
job training program, correspondence training, 
cooperative courses and flight training. 

Montgomery GI Bill — ^Active Duty 
(Direct aid to students - FY 1992 (est.): 
$429,256,000) 

The Montgomery GI Bill — Active Duty provides 
assistance to individuals entering military active 
duty after June 30, 1985. Also included are per- 
sons eligible for old GI Bill benefits on 
Decemb'*r 31, 1989, who served three years con- 
tinuously on active duty after June 30, 1985, as 
well as those who serve two ye?rs on active duty 
followed by four years satisfactory participation 
in the S'^lected Reserve after June 30, 985. 
During FY 1992, 214,200 persons are expected to 
receive educational assistance. 

Benefits are payable for attenda*.:e at institu- 
tions of higher learning, noncollegc degree pro- 
grams, apprenticeship programs, on-the-job 
training, pursuit of cor^'^spondence training, 
cooperative courses a a flight training. 
Veterans may pursue refresher, remedial and 
deficiency courses, qualify for tutorial assistance, 
or receive work-study bcn'^fits. 

Dependents' Educational Assistance 
(Direct aid to students - FY 1992 (est.): 
$103,487,000) 

More than 38,000 children and surviving spouses 
will take advantage of the program during FY 
1992. Over 90% will have used their entitlement 
to acquire college-level training. 



nical institutions, vocational schools, business 
schools and facilities providing apprenticeship or 
other on-the-job training, cooperative training 
program and farm cooperative. Refresher, reme- 
dial and deficiency courses also are provided 
when necessary to enable the individual to pursue 
an approved program of education. 

Post-Vietnam Era Veterans' Educational 

ssistance (Direct aid to students - FY 1992 
(est.): $138,425,000) 

During 1992, more than 56,500 individuals will 
participate in the post- Vietnam era veterans' 
educational assistance program. 

An eligible person may attend any educatiuual 
institution offering courses approved for benefits, 
including an elementary, high school, vocational, 
business college, college or uni> ersity. Remedial, 
refresher and deficiency training may be pursued 
also. 

Vocational Rehabilitation 

(Direct aid to students - FY 1992 (est.): 

$106,000,000) 

Approximately 20,000 disabled veterans will 
receive rehabilitation services during rY 1992. 

In the educational or votatiunal training phase of 
a rehabilitation program, veterans may (a) enioll 
in trade, bnsiness or technical schools or in c^' 
legc-level mstitutions; (b) train on-the-job or in 
an apprenticeship program; (c) take on-farm 
training; (d) enter programs that combine school 
and on-job training, or (e) train in special reha- 
bilitation facilities t at home when this is neces- 
sary because of seiio. 'isability. 



Eligible persons may enroll in approved sec- 
ondary level schools, colleges, universities, tech- 



VHS&RA GRADUATE-LEVEL PROGRAMS 

Associated Health Trainees 

The OAA's AHPEPS supports gradaate-lcvcl 
education through the associated health trainees 
programs. 

Associ^ited Health Trainees 

(Direct aid to students - FY 1992 (est,): 

$12,029,000) 

There are several pfogram^ under this umbrella. 

Clinical Afllliation and Fellowships are offered 
in more than 40 dif^^' ?.nt associated health 
professions. Ninety-five percent of students 
participate without compensation. 

Support for clinical nurse specialists was initiat- 
ed in 1981 to attract master's nursing students to 
VA for clinical training in specific clinical areas 
such as critical care, geriatrics, rehabilitation, 
psychiatric mental health and adult health. 

Begun in 1>84, the Nurse Administration 
Practicum Program provides a structured learn- 
mg experience in executive nursing and health 
care administration for graduate students 
enrolled in master's degree programs in nursing 
administration. Students are jomtly precepted by 
the Chief, Nursing Service and the medical center 
Director, 

The Gerontology Nurse Fellowship Program is a 
two-year fellowship for registered nurses vho are 
doctoral candidates initiating clinical research in 
geriatrics and gerontology. I'he program is 
designed to prepare expert geroruological educa- 
tors, administrators and researchers for leader- 
ship positions in the delivery of long-term care. 



The Interdisciplinary Team Training in 
Geriatrics was initiated in 1979. It provides a 
systematic educational program of didactic and 
clinical instruction tor VA faculty practitioners 
and affiliated students from three or more health 
professions. It emphasizes the kno' ledge and 
skills needed to provide interdisciplinary team 
care to meet the needs of aged veterans. 

The Geriatrics Expansion Program, developed in 
1983, provides geriatric education and training 
for associated health professions at certain medi- 
cal centers. 

Research 

The VA's research and development program not 
onlv responds to the perceived needs of the vet- 
era , but also i'^entifies needs that might require 
a research response. Thus, many of the current 
research projects deal with complex, special prob- 
lems such as those of Vietnam veterans as well as 
those of older veterans. 

Research has engendered tremendous progress 
in medicine since World War II. Biomedical 
advances, for example, have revolutionized the 
practice of medicine. Progress has been rapid and 
spectaculai, :<nd the list of VA research accom- 
plishments is long: effective dug therapy for 
tuberculosis and n^ental "llncss; organ trans- 
plants; the cardiac pacemaker; and the CAT scan, 
to name only a few. 

In 1977, two VA researchers cd the Nobel 
Prize for Medicine. They are Rosaiyn S. Ydlow, 
Ph.D., of the Bronx VA Medical Center, for her 
work with radioisotopes, and Andrew V. Schally, 
Ph.D., of the New Orleans VA Medical Center, 
for his work on the endocrine system. 
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Research acli\''lies have been vital to t!ie VA's 
mission since 1946. During the past 30 years, VA 
has compiled an impressive list of accomplish- 
menlL, both in terms of cost-effectiveness and in 
irrms of lo\. a mortality and higher quality of 
life. Since the problems of the veteran population 
are similar to those of the general population, 
VA's achievements are beneficial to the health 
care system as a whole. 

VA's research program is divided among three 
services, each with its own area of responsibility. 

Medical Research Service 
The Medical Research Service, through VA- 
appropriated funds, supports the research of 
approximately 2,400 VA s<:ic itists, over 70% cf 
whom are physicians committed to the pursuit of 
patient-oriented research across the entire 
spectrum, from basic science to clinical applica- 




VA provides quality medical care to millions of veterans every year 



tion of new ?;nowledge. An equal number of VA 
researchers is supported by funds from other 
Federal agencies, foundations and private 
industry. 

The V.A research program contributes to a pro- 
fessionally attractive and stimulating intellectual 
environment that is critical to the recruitment, 
retciition .^kI professional growth of a high-qual- 
ity patient care staff. The presence of an active 
medical research program creates a spirit of 
intellectual enterprise that contribute to the pro- 
vision of tho highest quality medical care to 
veterans. 

Within the framework of the Medical Research 
Service are five major programs: merit review 
awards, career development awards program fo" 
clinical researchers, res<jarch advisory groups, 
research scLntist programs for nonclinical 
researchers, and coope ativc studies. In addition, 
special emphasis programs and research centers 
supplement the full range of activities. .\11 medi- 
cal research programs are peer reviewed. 

The majority of VA funds are directed to 'investi- 
gator-initiated research projects given as merit 
review awards, which spi*n the breadth of disease 
problems and reflect the clinical interests of VA 
staff. All these awards are intramural. However, 
their impact is widespread, since VA ntists aie 
encouraged io ccllaboratc with nonA . scientists 
and hold dual VA-university appointments. 

The ca'-eer development program offers protect- 
ed research time to over 230 clinicians annually. 
It is open at al! levels to clinicians with higher 
degrees. The program is designed for applicants 
seeking careens, as with the VA clinician- 
researchers, as well as for established VA clini- 
cian-invr Jgators seeking a period of concentrat- 
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ed research activity. Implicit in ail career devel- 
opment applications is the understanding that the 
applicant plans a career in the VA and, particu- 
larly for the more advanced levels, that the medi- 
cal center has a long-range plan for the appli- 
cant's VA career. Career development appoint- 
ments are full-time; terms are time-limited. 

By design, VA's research program is targeted to 
the support and training of physician investiga- 
tors. VA suppoils about one-third of all physician 
investigators in the nation. VA also has become a 
major contributor to the training of physician 
researchers through the career development pro- 
gram. For FY 1992, the estimated outlays in 
these programs are $16,700,000. 

There are several career development appoint- 
ment levels 

Associate investigator appointments provide 
research training for VA clinicians with little or 
no research experience who wish to develop 
their capability as independent investigators. 
Applicants must have at least two years of 
clinical training. At least 75% of the associate 
investigator's time must be devoted to training 
and research experience; the remaining time 
should be used in appropriate clinical and 
teaching activities. 

Research associate appointments are designed 
to extend the research training of new clinical- 
investiga'ors and to develop creative ana inde- 
pendent investigators. Applicants for this 
position must have had previous research 
training in the area of the proposed research. 
At least 75% of the research associate's time 
must be used in research. 



Clinical investigator appointments provide 
independent clinician-scientists with an 
opportunity tc expand their scientific back- 
ground and augment their biomedical research 
careers with an intensive research experience. 
Applicants must have research experience in 
the scientific area of the proposed research and 
must show evidence of ability to function as 
independent investigators. They must docu- 
ment consistent and recent research 
productivity through publications in high 
quality peer reviewed journals. At least 75% of 
the clinical jnvestigc*.v/r's time must be applied 
to research. 

Medical investigator appointn'ents provide 
established VA investigators with clinical and 
administrative freedom to pursue resec^rch 
activities for 50-75% of their time. Applicants 
must have demonstrated a continuing and high 
degree of productivity, independence and 
originality in research. The excellence of the 
applicant's research should be recognized a t 
the local ana national levels. No VA facilit) 
may have more than two active mcdic^. 
investigators funded at any one time. 

Senior medical investigator appointments are 
restricted to VA's most distinguished investiga- 
tors and provide these scientists the opportuni- 
ty for a conunuing VA research career. 
Applicants must have national and internation- 
al recognition a^ .^aders in their scientific 
disciplines. Only VA employees with at least 10 
years of service are eligible to apply. 

The research advisory group program provide^ 
awards for scientists starting at VA. It is designed 
to encourage recruitment and rapid start-up or 
continuation of research efforts. Awards are for 
one or two years and generally are for limited 
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amounts of funded support. Approximately 150 
new awards are made each year. 

The research scientists program supports VA 
noncHnician, higher degree (usually Ph.D.) scien- 
tists in a modified career track. Associate 
Research Scientists awards are given for a period 
of six years; Research Scientist awards are for 
seven years. This program is limited t j persons 
located in the VA medical centers and serving as 
full-time VA employees. Joint appointments with 
affiliated university programs are common. 
Research scientists enrich .he research environ- 
ment by their skills, intellect and experience, ai d 
so contribute to the research efforts. 

Cooperative studies involve multiple inst' utions 
which coordinate their efforts in therapeutic 
studies requiring relatively large numbers of par- 
ticipants to obtain valid data. 

Health Service Research and Development 
Service 

Health services research is an interdisciplinary 
field of inquiry concerned with the measurement 
and evaluation of health care systems and with 
testing new methods of health care delivery and 
management. The Health Services Research and 
Development Service (HSR&D) is charged with 
supporting health services research in VA. It is 
divided into three program areas: investigator- 
initiated research, field programs, and special ini- 
tiatives and studies. 

In investigator-initiated research, projects focus 
on areas su':h as care of the aging veteran, pre- 
ventive health care, rehabilitative services, and 
evaluation of the cost -effectiveness of patient 
care technologies. 



Field programs are comprised of a network of 
core VA staff who collaborate with managers, 
provi*^ and community institutions. These 
intt. -IS help integrate health services 
reseaivn with VA proactive health care delivery 
settings. Local projects and pilot studies designed 
to meet locally identified needs arc ^ Jpported by 
field programs. Locally identified programs have 
been conducted in such areas as diagnostic 
approaches for post-traumatic stress disorder, 
quality assessment and health status measuies, 
and reduction of polypharmacy and medication 
morbidity in the elderly. 

In its third major program area, the HSR&D 
Service conducts special initiatives and studies 
designed to respond to systemwide needs identi- 
fied by VA managers or Congress. Examples 
include implementation of a five-site collabora- 
tive evaluation of adult day health care as an 
alternative to nursing home care, and develop- 
ment of a protocol to evaluate VA's pilot pro- 
gram of chiropractic care. The service '^Iso 
emphasizes dissemination of research results 
through publications and presentations at nation- 
al professional meetings. 

Rehabilitation Research anu Development 
Service 

The mission of the Rehabilitation Research and 
Development (Rehab R&D) program is to 
improve the quality of life of impaired, disabled 
and handicapped veterans by making them more 
independent. Rehab R&D's highest priority 
areas are prosthetics/amputations/orthotics, 
spinal cord injury; and communication, sensory 
and cognitive aids, including aids for the blind, 
the deaf and those afflicted with speech and com- 
munication disorders. 
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The O .e of Technology Transfer located at the 
Prosthetics R&D Center in Baltimore, Maryland, 
promotes VA scieiitific ai:d engineering projects 
among scientists, engineers, clinicians and con- 
sumers in the Unitea States and abroad. This 
office publishes the VA Journal of Rehabilitation 
Research and Development and Clinical 
Supplements to the journal. 



CONTACT INFORMATION 



The Honorable D*Waync Gray, VAs Chief 
Benefits Director, is the Department's 
representative on the CEHR. Further informa- 
tion on this chapter can be obtained from Mr. 
David Laprade of the VBA*s Executive 
Secretariat, 202-233-5052. 



"In the end, environmental 
education boils down to a simple 
yet profoundly important 
imperative: preparing ourselves 
for life and all its surprises in the 
next century When the 21st 
century rolls around, it will not be 
enough for a few specialists to 
know what it going on while the 
rest of us wander around in 
ignorance. " 

William K. Reiliy, 
Administrator 
U.S. Environmental 
Protection Agen?y 
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INTPiODUCTION 

EPA is the lead Federal science agency for 
addressing national and international environ- 
mental issues. As political leaders and the public 
continue to recognize the urgency and global 
nature of environmental challenges, EPA will be 
required to respond with still higher quality 
research, innovative analysis, and sound 
:>trategies for public involvement. 

For the last ten years over one-third of EPA's 
employees have been scientists and engineers. 
Their expertise ranges from disciplines in biology, 
chemistry, and earth sciencw:> to environmental 
engineering. Approximately 80% of the Agency's 
rescjarch supports programmatic and regulatory 
activities, with the remaining research '=ifforts 
focusing on core or basic environment ! areas. 
The demands for highly educated and talented 
staff will only increase as the scientific complexity 
of environmental problems increu:>e. Clearly, the 
Agency has a vested interest in assuring that 
students emerging from the Nation's education 
system are math and science literate, and that 
America produces an adequate supply of world- 
class scientists and engineers. 



TOTAL: $13.37 MILUON 




EPA Education Budget FY 1S92 



On June 15, 1990, ^idministrator Reilly under- 
scored the Agency's commitment to science, 
engineering, and technology education by 
announcing the creation within EPA of a new 
Office of Environmental Education. This move 
was taken with the full knowledge of the 
legislation then pending in Congress to mandate 
such an office Establishing the office put EPA in 
an excellent position to move quickly to 
implement this bill passed in late October 1990. 

For FY 1992, the President requested a total- of 
$13.4 million for education-related programs 
within EPA. These funds were targeted for the 
precollege, undergraduate, and graduate levels as 
shown in the chart. 

AGENCY MISSION AND STRUCTURE 

The U.S. Environmental Protection Agency's 
mission is to protect the public from 
environme' tal hazards, enhance the qn-^lity of 
our natural environment, and expand our 
knowledge of the environment. Tlie Agency 
believes that an environmentally educated public 
is the best means to bring about voluntary 
changes in personal behaviors that affect the 
environment. 

Among the resources available to implement 
educational programs are the Agency's ten 
regional offices and the widely dispersed 
laboratories and research facilities. A description 
of the niis<=ion and function of each of the EPA 
laboratories is provided below. V 

Risk Reduction Engineering Laboratory- 
Cric«nnati, OH 

The mission and fund ion of the Risk Reduction 
Engineering Laboratory is to provide an author- 
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itative, defensible, engineering baj-is for the 
Agency's policies, programs, and regulations for 
drinking water, hazardous wastes, pesticides, 
Superfund, toxic substances, and wastewater. 

Air and Energy Engineering Research 
Laboratory-Research Triangle Park, NC 

The Air and Energy Engineering Resea/ch 
Laboratory researches, develops, and 
demonstrates methods and technologies for 



.litoring and controlling air pollution from 
stationary sources. Among these stationary 
sources are electric power plants, manufacturing 
and processing industries, and incinerators. 
Staffed primarily by engineers, the Laboratory 
tests and improves air pollution control 
equipment, seeks means of preventing or 
reducing pollution through changes i; strial 
processes, develops predictive models . 
emissions inventories, identifies and asi ;sses the 
importance of air pollution sources, and conducts 
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REQIOHX - 3Mml«.WA 




Environmental Protection Agency i Labaratories 



fundamental research to define the mechanisms 
by which processes, equipment, and fuel 
combustion produce air pollution. 

Atmospheric Research and Exposure Assessment 
Labcratory-Reseafirh Triangle Park, NC 

The Atmospheric Research and Exposure 
Assessment Laboratory at Research Triangle 
Park, North Carolina conducts research on many 
aspects of human and environmental exposure to 
air pollution; characterizing, quantifying and 
modeling air pollutant levels on local, regional, 
and global scales. In addition, laboratory staff 
provide support to Program and Regional offices 
and to state and local groups for risk assessment 
and regulatory purposes. 

Environmental Monitoring Systems Laboratory- 
Cincinnati, OH 

The Environmental Monitoring Systems 
Laboratory in Cincinnati has as it3 primary 
mission to conduct research in development, 
evaluation and standardization of chemical and 
biological methods for environmental 
assessments; to conduct research for detecting, 
identifying, and quantifying microbial pathogens 
found in environmental media; and to operate 
the Agency's quality assurance program for 
maintaining the scientific credibility of the 
i^gency's water, wastewater and solid wastes and 
Superfund toxics data bases. 

Environmental Monitoring Systems Laboratory- 
Las Vegas, NV 

The Efivironmentai Monitormg Systems 
Laboratory in Las Vegas develops methods, 
systems, and strategies for monitoring the 
environment with the primary purposes of 



assessing the exposure of man and other 
receptors in the environment to polluting 
substances, characterizing the status of 
environmental quality, and identifying the trends 
of environmental quality. 

Under a Memorandun* of Understanding with 
the Department of Energy, the Laboratory 
collects radiological surveillance data and 
performs pathways research to determine the 
actual and potential human and environmental 
exposure to radiation from past and present 
testing of nuclear device*^, 

Robert S. Kerr Environmental Research 
Laboratory-Ada, OK 

The Robert S. Ken Environmental Research 
Laboratory serves as U.S. EPA's center for 
groundwater research, focusing its efforts on 
studies of the transport and fate of contaminants 
in the sub-surface, development of method- 
ologies for protection and restoration of ground- 
water quality, and evaluation of the applicability 
and limitations of using natural soil and 
subsurface processes for the treatment of 
hazardous wastes. The Laboratory has a long 
history of research . w^ponsibilities related to the 
use of soils and subsurface for waste treatment 
and to the protection of the soil, ground water, 
and surface water. 

Environmental Research Laboratory-Athens, GA 

The Environmental Research Laboratory at 
Athens conducts and manages fundamental and 
applied research to predict and assess the human 
and environmental exposures and risks associated 
with conventional and toxic pollutants in water 
and soil. The research focus is predictive 
ecological scienc<:; identifying and characterizing 
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the natural biological and chemical processes that 
affect the environmental fate and effects of 
specific toxic substances such as pesticides or 
metals. The results are applied in state-of-the-art 
mathematical models for assessing and managing 
environmental pollution problems. 

EPA's Center for Exposure Asse >smen* 
Modeling, an internationally recjgni?:ed center 
of modeling expertise located at the Aihens Lab, 
provides models, training, and support in 
exposure evaluation and ecological risk 
assessment. 

Environmental Research Laboratory- 
Corvallis, OR 

The Cor/allis Laboratory conducis research an J 
assessment on the effects of pollutants and other 
human stresses on inland ecological systems that 
include: plant and wildlife populations; soils and 
other microbial systems; forests, grasslands, and 
agricultural systems; wetlands; watersheds; and 
regional landscapes. It also develops and 
evaluates methods fc tigating effects on and 
restoring inland ecological systems. The 
Laboratory provides the Agency's primary 
scientific expertise in terrestrial ecotoxicology, 
watershed, and regional ecology. 

Environmental Research Laboratory- 
Duluth, MN 

The Environmental Research Laboratory at 
Duluth conducts research to advance our 
fundamental understanding of aquatic toxicology 
and freshwater ecology. Its mission is to develop 
a scientific basis for the Agency's policies 
concerning the use of freshwater resources. 



Environmental Research Laboratory- 
Gulf Breeze, FL 

The Environmental Research T^boratory at Gulf 
Breeze develops and analyzes scientific data on 
the impact of hazardous materials released in 
marine and estuarine environments. Scientific 
investigations primarily involve chemical 
compounds and biological products regulated by 
EPA's Office of Pesticides and Toxic Substances, 
the Office of Water Prcg ams, and the Office of 
Solid Waste and Emergency ResponvSe. 

Information from laboratory research is used to 
establish guidelines, standards, and strategies for 
management of hazardous materials in the near- 
cc istal marine environment, to define and 
predict its ecological health, and describe 
cause(s) of aberrant conditions or changes in its 
ecological status. 

Environmental Research Laboratory- 
Narragansett, RI 

The Environmental Research Laboratory at 
Narragansett, Rhodt Island, along with its Pacific 
Coast Laboratory in Newport, Oregon, is one of 
the Agency's National Marine Environmental 
Quality Research Laboratories. The Laboratory's 
efforts respond to legislative requirements of the 
Clean Water Act, the Marine Protection, 
Research and Sanctuaries Act, and the 
Superfund Reauthorization Act. Major emphasis 
is placed on providing the scientific base for 
environmental ciUcria, waste disposal practices, 
environmental analysis/impacts, assessments, 
and marine and estuarine riak assessments for 
regulatory activities of the Agency's program 
offices. 



Health Effects Research Laboratory-Research 
Triangle Park, NC 

The Health Effects Research Laboratory 
(HERL) implements a comprehensive research 
program to investigate human health effects 
resulting from exposure to environmental 
pollutants. Staffed by health scientists with 
recognized expertise in a variety of disciplines, 
HERL is the focai point for toxicological, clinical, 
and epidemiological research within the Agency, 
This re^iearch program develops and app les 
state-of-the-science biological assays, predictive 
models, ^nd extrapolation methods which serve 
as the basis for the Agency's health risk 
assessments. 

EDUCATION OFFICE MISSION 

The mission of the Agency's Office of Environ- 
mental Education is to provide leadership in 
fostering environmental education. The 
Environmental Education Program will 
emphasize two cross-cutting themes: man's 
impact on the environment, and pollution 
prevention through wise use of '•esources and 
environmentally sensitive decision-making. 

By working through existing institutions — 
media, elementary and secondary schools, 
museums, libraries, parks and recreation areas, 
and environmental groups and professional 
organizations — this Office will stimulate, 
facilitate, and enhance environmental education 
of all segmenis of our society. 

The Office will oversee a new precoUege program 
and several existing programs within the 
Agency as well as coordinate these programs with 
similar activities in other federal agencies, state 
and local governments, and the private sector. 



NEW INITIATIVES 

Precollage Environmental Education ($7 mitlion) 

The National Environmental Education Act was 
signed into law by the President on November 
16, 1990. As a result of the passage of this 
legislation, the Agency will focMS on two broad 
areas of Environmental Education: improving 
basic science literacy as the core of environ- 
mental education for students m grades K-12 and 
colleges; and informing the general public about 
^he environmental consequences of their 
ind'^idual and collective actions and motivating 
them to address environmental problems. 

EPA believes that a critical goal is to assure that 
all children in grades K-12 receive instruction in 
the sciences (including the social sciences of 
economics and government) which are the core 
components of environmental literacy. This 
education can, and should, occur in both formal 
and informal educational settings. Teachers 
should take full advantage of available 
opportunities to excite interest in science and 
mathematics b) presenting those subjects in the 
context of environmental problems. 

Toward that end, the Agency established an 
Office of Environmental Education with the 
mandate to foster an enhanced environmental 
ethic in society by improving student 
environmental literacy and increasing public 
awareness of environmental problems. The 
Office will provide national leadership in these 
areas, and will build upon the ongoing work of 
public, non-profit, and private sector groups 
already pursuing these goals. The Agency's 
efforts are being coordinated and will fully 
support CEHR's National Education Priority 
Framework, which stresses the need to 
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In FY 1992 the Agency will expand its lole in {^HVironmental Education through the recently authorized National 
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improve the overall quality of scienlific and 
technical traming in our Nation's schools. The 
Program will develop the two broad themes 
through fou*- areas: wise use of natural resources, 
prevention of environmental problems, 
importance of environmentally sensitive rcrsonal 
behavior, and need for additional action at the 
community level to address environmental 
problems. 

The Environmental Education Program, 
authorized by the National Environmental 
Education Act, will focus on education and 
public awareness. Education includes both formal 
training in scientific and technical disciplines in 
grades K-12 and college, and educational 
activities sucn as experiential learning in informal 
settings. The Program's approach will mphasize 
improving our youth's literacy in environmental 
sciences, developing a greate** understanding of 
man's impact on the environment, and increasing 
the number of environmental professionals. The 
public awareness part of the Program will target 
the general public, with initiatives to promote a 
more informed and enviror .ntally responsible 
citizenry. Central to this efi^rt will be an effective 
media strategy that communicates the program '^s 
th^'nes and a sound coordination strategy that 
enlists the help of public, nonprofit, and private 
sector organizations in reaching and actively 
involving the public. The intent is to stimulate 
strong grassroots interest in the environment and 
understanding of how individuals can contribute 
to maintaining a healthy environment. 

Graduate ($.4 million) 

Predoctoral Fellowships and Traineeships 
This program will be expanded in FY 1992 to 
include a new traineeship program to attract 
students in engineering and other disciplines 



supporting Resource and Recovery Act (RCRA) 
issues in participating Historically Black Colleges 
and Universities (HBCUs). RCRA was enacted 
to deal with a major environmental problem 
associated with the disposal of large volumes of 
municipal and industrial waste. Participating 
HBCUs can make a significant contribution by 
helping to solve some of the technical problems 
associated with implementation of RCRA. The 
planning phase of the traineeship program is still 
under development. 

ONGOING ACTiViTIES 

Precollege and Undergraduate ($5.4 million) 

Environmental Youth Awards 
This program will be part of the new Office of 
Environmental Education (OEE) in FY 1992. 
The program promotes elementary and 
secondary student participation in environmental 
project:, in all 50 states. The program offers 
students individual and collective opportunities 
to become an environmental force within their 
community. 

The program has two components: the regional 
certificates program anJ the national awards 
competition. Regional certificates are awarded by 
the 10 EPA Regional Offices to all entrants, and 
one winner per region is selected. These winners 
come to Washington and receive recognition by 
the President in a White House ceremony. This 
year's awards ceremony was held on November 
H, 1990. 



Youth Environmental Action Forum 
This program will be part of the OEE in FY 
1992. The EPA Environmental Education Task 
Force organized thj first Youth Environmental 
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Education Forum in co-sponsorship with the 
National Governors' Association. The Forum was 
held in Washington in April 1990: approximately 
300 indiviJu^''s attended, including high school 
students, teachers, and environmental education 
coordinators from around the world. Student 
participants developed proposals for environ- 
mental projects that they could lead in their 
communities. Adult participants learned about 
available educational resources and discussed 
ideas for future initiatives at the state, national, 
and mtemational levels. EPA will sponsor this 
naiional event again in 1992, and will encourage 
Regional offices to sponsor regional forums in 
the intervening years. 




EPA Region 8 winner and sponsor of 1990 President's 
Environmental Youtti Award 



Pollution Prevention Education Grants 

EPA's pollution prevention program includes 
grants to local and State groups to develop 
primary and secondary school curricula and other 
environmental education efforts that emphasize 
pollution prevention. 

Micority Research Apprentice Program 

EPA's laboratory centers in Cincinnati and North 



Carolina conduct summer progranris whereby 
local high school and college students gain paid 
research experience and are ^ixposed to careers in 
environmental science and engineering. This 
program involves about 40 students annually. 

"2+2" Education Programs 

Under this program, EPA supports two years of 
high school and ^o years of community college 
work in environmental sciences. Upon 
completion, students are offered entry-level 
employment at EPA. This pilot program 
currently operates in New York and Iowa. 

National Network for Environmental 
Education Centers 

EPA, in cooperation with the Tennessee Valley 
Authority (TV A) and the Alliance for 
Environmental Education, supports an expanding 
network of regional environmental education 
centers for teacher training, research and 
community outreach. 

Partners in Education 

In 1988, EPA established a partnership with 
Bertie Backus Junior High School in Washington, 
D.C. to stimulate students' interest in pursuing 
the study of math and science, and to educate 
students about environmental careers. The 
program relies on EPA volunteers to assist with 
classroom presentations, field trips, science fair 
judging, and an annual Environmental Day at the 
school. Many EPA regional offices also 
participate in the "Adopt-a-School" program. 

Cooperative Education Program 

EPA has cooperative education agreements with 
64 colleges and universities, including many with 
predominantly minority student bodiei. Up to 
200 students a year work at EPA as part of 
degrc programs, primriiily in EPA regions and 
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laboratories. In addition to contributing to the 
education of the participating students, the Co- 
op Program is seen as an integral part of EPA's 
strategy to attract the best science and 
engineering students. 

Federal Junior Fellowship Program 

This program, which employs the Cooperative 
Education Agreement approach, provides a 
work-study program for baccalaureate and 
associate degree students who need financial aid. 
About 150 students receive Fellowships each 
year. 

Minority Facu'cy Fellows Program 
Under this progrzin, EPA provides research and 
other practical experiences for faculty from 
Histoii'^ally Black and Hispanic Colleges and 
Univcrsiti^^s. This program now involves about 15 
participants each year. Efforts a'^e underway to 
expand it to include Asians, Native Americans, 
women, disabled and other minorities. 

Graduate ($6 million) 

Predoctoral Fellowships and Traiaeeships 
The current fellowship program, initiated in 
1981, encourages students attending HBCUs to 
develop careers in environmental research 
through advanced study in the environmental 
sciences, computer science*^, biological sciences, 
physical sciences, engineering, and mathematics. 
As stated earlier, this program is slated for 
t pansion through the addition of a traineeshi^ 
program. An estimated 12 to 15 students are 
expected to receive support in FY 1992 through 
this component of the fellowship program. 

The fellowship and iiew traineeship program 
allows these historically underfunded institutions 
to become more competitive as a result of greater 



federal support through student tuition 
payments. Also, the program accrues futuri* 
environmental benefits frum the more diverse 
population of environmentalists participating in 
solving critical environmental problems. Finally, 
EPA stands to benefit from support of HBCUs, 
not only from broader participation in 
environmental protection, but also from the 
expanded, more diverse population of 
environmental professionals from which its 
employment needs can be met. 

Postdoctoral Fellowship 

This program was designed to assist EP Vs Office 
of Research and Development (ORD) i . its 
responsibility for identifying ana assessmg the 
significance of long-range environment*., issues, 
and to enhance the ability of ORD to improve 
communication of the results of its strategic 
assessments and studies outside of the agency 
and to the professional community concerned 
with environmental issues. 

The American Association for the Advancement 
of Science administers the fellowship program 
for ORD through a cc npetitive selection pvoo ss 
whereby the top 10 fellows are chosen based on 
the quality of their project proposals. The fellows 
help ORD develop processes and w Jiods for 
identifying and evaluating future environmental 
problems and opportuniiies, analyse and evaluate 
current and anticipated environmental issues, 
communicate the results of ^tr^tegic assessments 
and studies to a wide range of individuals, groups, 
and agencies; and provide outreach and 
education to the profession**! community 
concerned with envii >pmc .al assessment. 



ERIC d 



HIGHLIGHT. 



In 1992 approximately 1215 students attending HBCUs will receive support from the graduate fellowship program. 



CONTACTS: 



Precoilpge 

Lewis S. W. Crampton 

Associate Administrator for Communicalions 

and Public Affairs 

202-382-7963 

Graduate and Postgraduate 

Erich W. Bretthauer 

Assistant Administrator for Research and 

Development 

202-382-7676 
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"Aeronautics and space activities 
are unique in ttieir ability to 
capture the interest of young 
people. This natural curiosity, 
when properly nurtured, fosters 
unparalleled educational 
achievement. NASA is working 
haid to use its research at the 
cutting edge of technology to 
inspire the creative genius of 
young Americans. Ours is a spe- 
cial responsibility— to encourage 
children to believe in themselves, 
to challenge the bounds of 
knowledge, and to turn their 
dreams into the accomplishments 
of tomorrow. " 

Richard H. Truly 
Administrator 
National Aerona tics and 
Space Admi.Jstration 
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OVERVIEW 

As the agency responsible for the Nation's civil- 
ian aerospace program, NASA has a major role 
in fostering American technological and scientific 
advances in the 21st century. 

On July 29, 1958, President Dwight D. 
Eisenhower signed into law P.L. 85-568, the 
National Aero nautics and Space Act of 1958, 
which created NASA to conduct the United 
Ctates of America's civilian aeronautics and space 
program. In addition to building and operating 
the world's most advanced aircraft and space- 
craft, NASA conducts a coordinated program of 
t*asic and applied research in virtually all areas of 
naiural science and engineering, from the biolog- 
ical effects of space flight to the development of 
advanced materials for aircraft. The agency's 
diverse activities range from training astronauts, 
to operating satellites in Earth orbit, to planning 
President Bush's Space Exploration Initiative 
that will send humans to explore the Moon and 
Mars. Along with the academic researchers and 
industry that support the agency's efforts, NASA 
helps build the Nation's scientific and technologi- 
cal base. 



TOTAL: S67.15 MILLION 




Grad'jate 42% 
S28 02 



H mitliOn* 9f art 

NASA Education Budget FY 1992 



To do this work, the agency not only fosters but 
critically depends on a skilled » educated corps 
of scientists, engineers and te. ..jians. Virtually 
ever> science and engineering discipline is repre- 
sented in the NASA work force. At present the 
agency employs approximately 23,000 peopie, 
55% of whom are scientists and engineers, and 
68% of whom have college degrees. Another 
33,000 people work as private contractors on 
NASA projects. 

In FY 1990, NASA spent a total of $12.3 billion 
on the civilian ae ospace program. Approxi- 
mately S50.9 million wdb expended on aerospace 
education programs and projects. In addition, 
approximately $442 million went to institulions of 
higher education for procuring research under 
more than 5,000 grants, contracts and coopera- 
tive agreements. It is estimated that approximate- 
ly 5,900 undergraduate and graduate students 
were supported under these NASA grants and 
contracts in FY 1990. 

MiSSiONAND STRUCTURE 

NASA IS currently engaged in several major 
areas of activity: human spaceflight, space opera- 
tions, aeronautics and space technology develop- 
ment, space science, and Earth science and appli- 
cations. These broad categories include such 
ongoing missions as operating the space shuttle; 
exploring the Solar System with robotic space- 
craft; investigating the rest of the universe with 
Earth-orbiting telescopes; planning for future 
projects such as space station Freedom anu the 
Space Exploration Initiative; and planning an 
extended "Mission to Planet Earth" for the late 
1990^ and beyond. 
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Services Program. 
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Nine field centers around the cuunir> provide 
NASA with the expertise to conduct this research 
in ail facets of aeronautics and space. The Lewis, 
Langley nnd Ames Research Centers are leaders 
in aeronautics research, while the Jet Propulsion 

I-^boratory and Kenned>, Johnson, Goddard, 
Stennis and Marshall ceatei . concentrate 
on space research and operations. Together, 
these field centers and othei unique NASA 
facilities represent a national investment of 
approximately SI6 billion in sci?'^ o and technol- 
ogy infrastructure. 



The National Aeronautics and Space Act man- 
dated that th<^ agenc> share the technological and 
intellectual benefits of its re^^earch with the pub- 
lic. Since then, one of the primary benefits of the 
civilian aerospace program has been the new 

knowledge of the Universe it has given us. 
Consequently, education — the creation and d.s- 
semination of that knowledge — therefore has 
received strong emphasis at NASA since U\c ear- 
liest days of the space age. 



ili:![t^:iUSljl£ Funding IncTease- -^'''92 wii; expand NASA's efforts jn providing jnservice workshops tr slf.nentan/ and seconJary 
c D I n^^^^ technology teachers, 
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In pursuing its educational programs, NASA is 
able to draw on a nationwide team of highly 
skilled researchers. All nine NASA centers have 
active educatioiidl outreach programs, serving 
teachers in every reg'^^n of the country. NASA*s 
anique mission to advance the peaceful explo- 
ration of space gives the agency an unparalleled 
^pability to excite as well as inform teachers, 
students and the general public. 

EDUCATIO! PROGRAMS 

In September 1989, President Bush ^aet with the 
Nation's Governois to develop a set of National 
Goals for Education. Of the six goais identified 
for the year 2000, four are served directly by 
NASA programs: increasing the high school grad- 
uation rate, enhancing student achievement and 
citizenship; making U.S. students first in scic nee 



and matheinatics achievement; and advancing 
adult literacy and lifelong learning. 
NASA is developing a 10-year strategy to antici- 
pate requirements for future science and techno- 
logy education and ensure that the resources are 
there to meet those requirements. More than 160 
individual education outreach programs coordi- 
nated and focused on this common goal avz now 
in place nationally and at NASi^ field centers. 

The 10-year strategy addresses the national crisis 
in scientific, technical and engineering education 
and also serves the agenc/s long-term interests. 
Perhaps more so than any other federal agency, 
NASA has a stake in making sure that the stu- 
dents of today are prepared for the challenges 
awaiting them in the next century. The primary 
goal of the NASA education effort is to ensure 
that a skilled and educated work force will be 
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Funding increases in Fy 1992 will estabiisu new Teacher Resource Centerf tn uppro^annatelv 10 additionai states. 

— ^ 



available to conduct the space and aeronutics 
pro^ cts of the next century. 

NASA's strategy to encourage students to pursue 
careers in science and engineering is threefold: 
capture student interest in science and mathe- 
matics at an early age, beginning at the elemen- 
tary level; channel that interest at the secondary, 
undergraduate and graduate lev els, so that 
students pursue careers in science, engineering 
and technology; and enhance the knowledge, 
skills and experiences of precollege teachers 
and college and university faculty in order to 
pro\ ' \ the best possible training for tomorrow's 
civil servants, aerospace contractors ani universi- 
ty' researchers. 



NASA education programs capture the elemen- 
tary student's interest in science and mathematics 
through "spacemobiles," visits to school assem- 
blies, and other outreac' ictivities that take 
advantage o"* a child's natural excitement and 
interest in spice exploration. By the year 2000, 

NASA plans to double its outreach to elementary 
schools. Channeling that natural interest into sci- 
ence and engineering career paths is accom- 
plished through internships, undergraduate fel- 
lowships and other programs that provide talent- 
ed students with the intellectual and financial 
support to keep noving through the educational 
system, all the way up to the Ph.D. level. 
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Additional FY 1992 funding will provide for expanding NASA efforts at the Commur.. , vOllege Level. 
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Through won^tudy programs like the Advanced 
Design Project, NASA is helping to foster 
aerospace-related education in existing college 
and university curricula. At the same time, the 
new National Space Grant College network is 
creating institutional capability throughout the 
country, in both cases, students are able to con- 
tinue their work in science and engineering fields 
as a result of direct fincincial support and 
research participation from NASA. 

In recognition of the changing d^ .graphics 
expected in the 21st century — the period during 
which many of today's planned space projects will 
come to fruition — NASA also is working to 
develop an inter' t in matherr itics, science and 
technolog> in minority groups that traditional'v 
have been underrepresented in scientific and 
engineering fields. Through the Summer High 
School Apprenticeship Research Program 
(SHARP) and other outreach programs, minori- 
ties are encour-aged and prepared to pursue 
careers in aerospace. 

To enhance the knowledge. ill and expertise of 
teachers in the field of ae^-c ^ NASA con- 
duct s workshops, invi'es faculty fellows to con- 
duct research 3t NASA centers, and makes a 
wide variety of state-of-the-art resources — fro' 
videodiscs to satellite videoconferences — avail- 
able to thousands of teachers every year. As a fol- 
lowup to its teacher workshops and other activi- 
ties, NASA provides informati^ and materials 
on a continuing basis to educators at all levels, 
from graJe school through graduate school. 

The agency also works with non-profit groups 
such as the Young Astronaut Council, tb^ 
Challenger Center fcr Space Science Education, 
and the U.S. Space Foundation, as well as with 
private industry and local and State governments. 



to furthe. leverage science, mathematics and 
technological education 

ONGOING Fr^OGRAMS 

Capturing Student interest 

Aerospace Education Services Program (AESP) 
^.is outreach program to elementary and sec- 
ondary schools, also known as the "Spacemobile" 
has been in operation since 1963. From 
September to June each year, AESP specialists — 
all former teachers themselves — ^visit schools 
throughout the United States, conducting student 
assemblies and teacher workshops. They also 
develop aerospace curricula that enhance the 
teaching of science, mathematics and technology. 
Daring the summer months, AESP specialists 
conduct teacher workshops at NASA field cen- 
ters and college and university campuses arou 1 
the country. 




NASA •'SpaccmnbHe* demonstrations capture student interest in 
science and technoiogyi an early age. 
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The AESP progrdm reaches more than a million 
students and appuv:imately 200,000 teachers 
each year, using aeronautics and space as a cata- 
lyst to foster interest in science, mathematics and 
tech-nolog/. Currently, there is a two- to three- 
year waiting Its; schools wishing to participate 
in AESP. The program will be enhanced during 
FY 1990-92 b> increasing the number of special- 
ists at several NASA centers and by upgrading 
instruc-tional materials and vans. 
(Precollege Informal — $6.0 million) 




The excitement unique to NASA programs sparks an earty Interest 
in sc'ence, mathematicc and technology. 



Space Science Student Involvement 
Progiam (SSIP) 

NASA also captures the middle and secondary 
student's interest in science and mathematics 
through the Space Science Student Involvement 
Program (SSIP), This annual program involves 
students in creating experiments, art projects, 
and newspaper articles on space and aeronautics- 
related subjects. 

Space Exposed Experiment Developed for 
Students (SEEDS) 

A cooperative venture with the Park Seed 
Company, the Space Exposed ^.xperiment 
Developed for Students (SEEDS) program 
allows stu 'ents to study tomato seeds flown in 
space onL ird NASA's Long Duration Exposure 
Facility (LDEF), which was retrieved by the 
Space Shuttle in 1990 after nearly six years in 
orbit. Seeds distributea to classrooms around 
the country are then investigated for possible 
changes due to exposure to the space 
environment. 

CHANNELING STUDENTS INTO SCIENCE AND 
ENGINEERING CAREERS 

Direct Student Support 

These programs provide paid, "real life'' research 
experience in science, engineering and technolo- 
gy fields. Typically, students work part-time at a 
NASA center during the academic year (with 
alternating work and study periods) and full-time 
in the summer. Some programs offer only sum- 
mer employment. 

Some of these Direct Student Support programs 
give co-op students the opportunity to convert to 
permanent employee status. Others focus on 
reaching diverse populations. 
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The following programs offer employment as 
their primary feature: 

Summer High School Apnrentlceship Research 

Program (SHARP) 
Provides opportunities for minority students in 
grades 10 to 12 to work as paid apprentices for 
eight weeks at a NASA field center. 

^ Stay in School Program 
Provides part-time jobs, including on-the-job 
training and experience, for disadvantaged 
secondary and undergraduate students. 

* Baccalaureate Cooperative Education Program 

.Mternates a semester of college-level course 
work with a semester of full-time work experi 
ence at a NASA field cc Uer. Graduates of 
the co-op program make up 40-50% of NASA's 
engineering and science trainee population 
each year. 

• Graduate Co-op 

Alternates periods of work and study for 
students pursuing graduate degrees. 
(Precollege, Undergraduate and Graduate 
Informal — $7.4 kniliion) 

Targeted Programs 

For approximately eight years, NASA has been 
funding minority undergraduate and graauate 
students to help them earn degrees in sci ^nce and 
engineering. I emships and interactions with 
role models arJ mentors at NASA centers sup- 
plement the students' classroom v,ork. Some 16 
awards will be made in FY 1992, directly affect 
ing598 undergraduates, 10 graduate students and 
50 college and university faculty members. 
(Undergraduate aud Graduate: Formal — 
$5 million) 




NASA Teather-in-SpacB designee Barbara Morgan explains Space 
Station Freedom to a group of stuf^^nts in Houston, Texas, 



Advanced Design Program 
This program allows students to earn university 
credit while working on advanced mission topics 
of interest to NASA. Universities with accredited 
engineering programs submit design topics in the 
fields of space and aeronautics to the Universities 
Space Research Association (USRA), which 
manages the program for NASA. Schools chosen 
are paired with a NASA field center and receive 
a modest grant. Aside from ercouraging the 
teaching of engineering design at the undergrad- 
uate level, the program fosters v:ross-disciplina. 
projects with btudents from other fields. Now in 
its sixth year, the Advanced Design Program will 
involve several hundred undergraduate students 
from 45 universities in FY 1991. Over the last 
three to four years there has been increasing 
involve!nent from industry, which provides finan- 
cial assistance and summer internships. 
(Undergraduate — Formal — $1.6 million) 
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Graduate Student Researchers Program 

Initiated in 1980, this program provides funds iCi 
graduate ;tudents to cjndi'ct thesis research at 
either a NASA center or their home institutions. 
Currently, approximately 500 students are sup- 
ported at a level of $22,000 for a year's fellow- 
ship. This year more than 2,500 students applied. 
All NASA centers and headquarters participate 
in the program, which in tae past ten years has 
hel^wd more than 1,000 st^ dents from hundreds 
of universities earn advanced ucgrees in aeronau- 
t-cs and space-related fields. 
(Graduate — Fellowships — $12.4 million) 

Resident Research Associateships Program 
Managed for NASA by the National Research 
Council, this program gives postdoctoral scien- 
u:ts and engineers the opportunity to conduct 
research at a NASA field center. Regular 
research associateships are awarded for one year 
to candidates who have held their doctorate for 
less tha five years. Senior associateships, also 
usually awa ded for one year, go to those who 
have held a doctorate for more than five yeais, 
and who have already made significant contribu- 
tions in their field of research. Approximately 245 
awards are mrde annually under this program, 
wnich has been in operation since 1964. 
Associates not only contribute to NASA mission 
research, but also streng hen th^ ties between the 
agency and academic institutions. 
(Graduate — Postdoctoral Fellowships — 
$12.4 million) 

National Space Grant College and 
Fellowship Program 

Authorized by Congre:^s and initiated in 1989, 
this program is designed to develop a national 
network of universities with capabilities in aero- 
nautics, space and lated fields. More than 100 
universities are currently involved, and Space 



Giant Consortia have been designated in 21 
States. The District of Columbia and all but one 
ot the remaining States have applied to partici- 
pate in the program in FY 1991. Designated insti- 
tutions receive grants and fellowships in fields 
related to NASA b mission. The program fosters 
interdisciplinary research and encourages coop- 
eration between universities, industry and state 
and local governments. Rather than directly sup- 
porting technical research, it aims to expand the 
nation's research and educational base in school^., 
institutes, laboratories and other nonprofit 
research organizations, and therefore comple- 
ments other NASA research and development 
and education efforts. 
(Undergraduate Informal and Predoctoral 
Traineeships — $12.1 million) ^ 

ENHANCING EXPERIENCES OF PRECOLLEGE 
TEACHERS AND COLLEGE AND UNIVERSITY 
FACULTY 

Educationa! Technology 

In order to reach large numbers of today's *'high- 
tech" studentb most eff^^ctively, NASA is evaluat- 
ing new technologies, such as computer networks 
and interactive video programs, for potential use 
in enhancing the knowledge, skills and expc ri- 
enc<!S of precollege teacheis and college/universi- 
ty fa:ulty. The service has been in operation for 
four years, and increased use ^s scheduled to 
begin in FY 1992. 

NASA Spacelink is a computer "bulletin board" 
that allows individuals to log on and receive news 
about current NASA programs, along with histor- 
ical and astronaut data, lesson plans, educational 
publications and classroom activities. 
Satellite Videoconferencca are conducted by 
satellite four times a year to teachers across the 
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country. The content of the videoconfere -^es 
varies, but all cover aeronautics or space science 
topics of interest to the educational community. 

Laser Videodisc Technology is being used by 
teachers to develop interactive lesson plans on 
space-) elated topics. 1 e videodiscs familiarize 
teachero witli the materials available at NASA 
Teacher Resource Centers, and help them make 
the best u^^e of those materials in the classroom. 
(PrecoIIege — Informal — $700,000) 

Educational Mailings 

NASA provides funds f printing and reprinting 
supplementary curriculum materials, lithographs 
and periodicals. These materials are used widely 
by both students and teachers, and are used to 
support in-service programs and workshops in 
schools and NASA jenters. They also are dissem- 
inated through xhe agency's Teacher Resource 
Centers. 

(PrecoIIege — Inform^il — $1.7 milHon) 

Innovative Educaticn Progran s 
NASA is conducting a wide range of programs 
designed to use aeronautics and space themes as 
a means of motivating students to learn science, 
mathematics and technology. Collectively they 
reach thousands of precollege teachers and 
students each year, while stimulating interactions 
between practicing scientists, engineers, and tech- 
nicians and the educational community. Specific 
programs include: 

• NASA Education Workshops for Mathematics, 
Science and Technology Teacliers 
(NEW.iAST) 

• NASA Education Workshops for Elementary 
School Teachers (NEWEST) 



• The Teacher Resource Ceiiter Network 

(TRCN), which offers publications, reference 
books, slides, audio and video cassettes, 
computer programs and other teaching tools to 
educators at all nine NASA centers located 
around tbc country 

• For educators who do not have access to a 
Teacher ResoorvC Center, the Centra! 
Operation of Resources for Teachers (CORE) 
is a nationwide,centralized mail-order library of 
publications, refe., ice books, slides, audio 
and video cassettes, computer programs and 
other teaching tools. 

Summer Faculty Fellowship Program 

Created more than 25 years ago in cooperation 
with the American Society for Engineering 
Education (ASEE), this program piovides funds 
for approximately 200 college and university fac- 
ulty every summer to spend 10 weeks at a NASA 
field center, working on problems of mutual 
interest to the researcher and NASA. Besides 
exposing researchers not normally engaged in 
aerospace work to NASA facilities, the program 
fosters an exchange of ideas between NASA and 
university researchers. Traditionally, the fellow- 
ships are evenly divided between scientists and 
engineers. NASA expects to make 250 awards in 
FY 1991. 

(Undergraduate — Informal — $3.8 million) 

Targeted Outreach Programs 

This is a focused effort to draw more under-rep- 

jcnted minority youth into the scientific and 
engineering work force "pipeline," beginning at 
the elementary school level and continuing up to 
college admission. These targeted programs 
range from technological updates for teachers to 
special enrichment and career orientation pro- 
grams for elementary and secondary students. 
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Through 12 different grants, these programs 
directly affect 5,639 students each year, along 
with 110 teachers, who reach another 3,300 stu- 
dents indirectly. NASA provides approximately 
70% of the funding, with the rest coming from 
community organizations and the private sector. 




Educational specialists from NASA field centers around the 
country conduct workshops for elementary school teachers to 
enhance their sidlls and knowledge of aerospace-related subjects. 



The programs include: UDC Urban Coalition 
Urban Renewal; UDC Saturday Academy; Aises 
Teacher Enhancement; Mt. Holyoke College 
Summer Mathematics Program; Lincoln 
University Aerospace Jind Engineering 
Recruit'iTient Program; Florida A&M 
Engineering C(incepts insHtution; Xavier 
"Engineering Bridge"; El Ingeniero Mathematics 
and Science Education; Stevens Mathematics, 
Science and Computer Project; University of 
Cincinnati Summer Institute; Jackson State 
Science and Education; Mace Promotion and 
Awareness of Engineering; and North Carolina 



A&T Student Space Shuttle. 
(Precollege — Formal and Informal — 
$1 million) 

Challenger Center 

By direction of Congress, NASA supports the 
Challenger Center for Space Science Education, 
a nonprofit organization working to develop cur- 
riculum materials for use in the classroom. The 
Center also conducts workshops and other pro- 
grams that enhance teachers' knowledge and skill 
in teaching science, mathematics and technology. 
A national faculty of more than 100 highly ski !!ed 
♦eachers run these programs. The Challenger 
Center plans to expand its outreach substantially 
to reach more of the educational community in 
the near future. 

(Precollege — Informal — $1 million) 

FOR FURTHER INFORMATION, 
PLEASE CONTACT: 

Dr. Robert W. Brown 
Director 

Educational Affairs Division 
Office of External Relations 
NASA Headquarters 
400 Maryland Avenue SW 
Washington, D.C. 20546 



E-f^TiQNAL SCIENCE 



by 



NDATIOff 




"Education presents an enormous 
challenge to the Nation. Clearly all 
who have a stake in it- 
government, educators and 
academic administrators, parents, 
industry, and the science and 
engineering community— must 
work together if the President's 
goal of U.S. superiority in science 
and mathematics is to be met. 
Providing leadership to foster 
these efforts is integral to NSF's 
mission." 




Fred Bernthal 
Acting Director 
National Science 
Foundation 
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THE AGENCY IN BRIEF 

The National Science Foundation is an indepen- 
dent Federal agency, established in 195C, to pro- 
mote and advance scientific progress in tlie Unit- 
ed States. The Foundation has a legislative man- 
date to initiate and support basic science and 
engineering research with the dual objective 
strengthening re^t^arch potential and education 
programs at all levels. Policy-making authority 
within the agency is vested in the National Sci- 
ence Board, which is composed of scientists, edu- 



cators, and public affairs experts who collectively 
represent the views of science and engineering 
leaders in all areas of the Nation. Its 25 members, 
which include the NSF Director, are appointed 
by the President, with ihe consent nf Congress. 

While the Foundation itself does not conduct 
research, over one-half of its professional staff 
are scientists and engineers — 40^?^ on temporary 
assignment as visiting scholars. These individuals 
help oversee the disbursement of over %7c of the 
Foundation's budget, which supports activities in 
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Q pinMii^^iiiiM NSF wtii increasingly stress development o leader teachers who can lev^'-age change by tramtng colleagues and by 
1^ |^(]]" jbr*nging their expertise to r^ducation res earch projects. ^ 7 3 
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seven directorates (Biological, Behavioral ani^ 
Social Sciences; Computer and Information 
Science and Engineering; Education and Human 
Resources; Engineering; Geosciences; Mathe- 
matical and Physical Sciences; and Scientific, 
Teclinological, and Inlernaticnal Affairs). (For 
further information on NSF program activities 
see National Science Foundation, Guide lo 
Programs: Fiscal Year 1991 ^ Washington, D.C., 
1990. NSF does not support Jinica! research, 
including research on the etiology diagnosis, or 
treatment of physical or mental disease, abnoi- 
mality, or malfunction in human ocir g.] Advisory 
committees and review panels further link NSF 



ith all segments of the science and engineering 
research, polic^, and education community. 

NSF IN THE FEDERAL EHR PROGRAM FUN 

In FY 1992, the President is requc^^ting S2.7 bil- 
Mon ^or NSF with near!) S456 million targeted on 
education and human resources activities as 
defined in the FCCSET CEKR process. The 
Foundation's varied and comprehensive portfolio 
of programs bridge all educational levels. Fift>- 
five percent of the NSF education budget sup- 
ports prccollegc programs, undergraduate and 
graduate programs constitute 29^^ and IGCc, 
respectively (Chart 1). 



Middle and secondary school projects complete the deveiupment of integ rated precoilege mathematics matenais 
p n I /^^ I to meet national cum'culum standards. 
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Comprising nearly one-quarter uf the total Fed- 
eral education effc rt, NSF ranks second only to 
the Department of Health and Human Services 
(DHHS) in its total education request (Chart 2). 
At the precollege lev'il, NSF accounts for 38% of 
total Federal funding Its precollege programs — 
in both the formal and informal arena —lead 
other agencies in the support of curr culum 
development and organization reform; its teacher 
preparation and enhancement programs are sec- 
ond only to those of the Department of Educa- 
tion. At the undergraduate level, NSF accounts 
for nearly 28^ of total Federal support. Here, its 
programs are concentrated in formal (in-the- 
classroom) activities and dominate the support of 
faculty enhancement, curriculum development, 
and organizational refon programs. The Foun- 
dation ranks third, behind DHHS and the 
Department of Defense in sup}/Ort of graduate 
programs, representing 9% of the Federal total. 
The agency's graduate efforts are focused primar- 
ily on pre doctoral ; ograms. 

BeUveen FY 1991-92, the NSF FCCSET educa- 
tion a!id human resources budget is anticipated 
to increase by $84.4 million or 22.7% (Table 1). 
Precollege programs make up nearly one-half of 
the increase; undergraduate programs over one- 
third. At both the precollege and undergraduate 
levels, comprehensive organizational and opera- 
tional reform and curriculum programs are 
receiving strong emphasis. The Foundation's 
effoits in these areas are described below. 

Research grants, tnongh lackmg an explicit edu- 
cation objective, contribute to the education mis- 
sion of an agency by providing both research 
experiences and financial support to science and 
engineering graduate students. In addition to the 
ef.^orts describeu above, in FY 1992, it is estimat- 
ed that NS^' research awards tc colleges and uni- 



vers'**:^ will provide approximately S205 million 
ir support of 17,000 graduate students. 

NSF EDUCATION MISSION 

The National Science Foundation Act of 195C (42 
U.S.C. Sec. 1862, as amended) authorizes and 
directs NSF to initiate and support education 
progran;^ in virtually all fields of science and 
engineering, at all education levels. Under this 
mandate, NSF views its permanent role as one 
that utilizes itb unique background and capability 
to provide vigorous leadership and strong sup- 
Chart 1 

NSF Education Budget FY 1992 

TOTAL: S456.09 MILLION 



ecollege 55% 
S253 05 



Undergraduate 29% 
$132 32 



in r< .iions of dOll»f S 
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Enhanced student assessment strategies will align methods and instruments wiU-i the loiowledge requireiucnts of new 
cum'cuii'm and allow tracking of student achievement over time. ^ , 
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port for science, mathematics, ano engineering 
education and human resources development 
activities. Its programs serve at once the needs of 
the Nation and the individual. [A number of NSF 
human resource activities were excluded from 
this exercise since they are targeted on initiating 
or advancing the research careers of scientists 
and engineers who have already left the educa- 
tion system. These programs generally aid young 
investigators, as well as investigators from under - 
represented groups, e,g., women and minorities.] 

Underlying the Foundation's broad, comprehen- 
sive array of programs is the belief that education 
is a continuum, all links of which — from 
prescho graduate school — must be strong. Its 
program^ ?.lso recognize that the Nation's needs 
are served by ensuring not only sufficient num- 
bers of well-educated individuals to meet the 
technical needs of the U.S, workforce, but also 
scientifically literate citizens who can keep pace 
with the technological challenges of the 21st cen- 
tury. Specifically, the education goals of NSF are 
to stimulate and provide direction for nationwide 
ef orts that will: 

• strengthen and accelerate the transmission, 
adaptc^tion, and utilization of knowledge ' om 
science, engineering, and mathematical 
disciplines; 

• attract talep ed youth to careers in those ficIJ:> 
and prepare them for sustained creative 
endeavor; and 

• provide students of every ape, whether or not 
scientifically inclined, such background in the 
disciplines as will sustain their understanding 
and use of science and mathematics. 



Table 1 

NSF Education Budget : FY 1991-92 



Education Level 



FY ?992 FY 1991-92 Change 
(in millions) (Pr.rcenl) 



Total 


$456.1 


2:J7c 


Precollege * 


S2i3,l 


19.09: 


Teachers 


S 97.3 


3.8% 


Curriculum 


S 73.8 


21.09^ 


Org, Reform 


S 47.6 


48.595^ 


Siudent Incentives 


S ll.O 


22.29c 


EvalVAssessmenl 


S U.O 


2\19c 


Undergraduate * 


$132.3 


31.19r 


Faculty 


S 27.6 


29.3^r 


Curricu. *in 


$ 63.7 


\9.27c 


Org. Reform 


$ 15.0 


203.09^ 


Student Incentives 


$ 24.8 


24.97- 


Graduate * 


$ 70.7 


2\m 


Fellowships 


S 61.4 


21.99f 


Traineeships 


S 8.4 


11.9% 



* Inclu Jes "other" programs 

Each >ear, the Foundation suomits an updated 
five-year strategic plan for science and engineer- 
ing education to the Congress, Since 1987, that 
plan has followed a composite strategy for educa- 
tion programming that simultaneously addresses 
short-term object: /es and long-term goals. Short- 
term objectives refei to hicrementai improve- 
ments in the educational system that benefit stu- 
dents currently in the pipeline (e.g., enhance- 
ments in course material, provision of inservice 
teacher training, cost-sharii>g of instructional 
instrumentation); long-term goals refer to funda* 
mental changes that promise to alter the basic 
delivery of education for both current and future 
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Faculty enhancement activities will promote regional coalitions of 2-year and 4-year institutions to mvi;,orate 
. c D Tr" iculty and ease student transfer from 2-year to uppei* division institutions. 
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students (e.g.. adoption of advanced technolo- 
gies; research in teaching and learning processes, 
reform or prcsen ice teacher education; and 
systemic changes in education-related policies 
and pro^^rams). 

The Foundation ib committed to assisting the 
President and the Nation's Governors in achiev- 
ing the ambitious education goals adopted in 
February 1990. if ho«».ever, competency uf U.S. 
students and international leadership in science 
and mathematics are to become reality by the 
crd of the cent ary, a number of long-delayed 
problems in the educati. r.al system must be 
redressed. To that end, NSF will identify strategic 
^reas of the system that will benefit from experi- 
mentation, facilitate change, and assist in the 
implementation of programs. The agency *s strate- 
gy calls for a controlled flexibilit) thai permits 
changes in emphasis to nee: emerf,ing needs; for 
continuous investment and commitment to suc- 
cessful and developing programs, and for the 
stimulation and coordination of resources from 
other sectors to improve the quality and effec- 
tiveness of education nationwide. 

STRUCTURE OF EDUCATION PROGRAMS 
WITHIN NSF 

The Directorate Tor Education and Human 
ResouKJs (EHR^ is the primary focus for educa- 
tion programs within the National Science Foun* 
dation and is funded by Congress through stpa 
* atc appropriation. All NSF research-related 
directorates, uowever, actively participate in edu- 
cation activities as they relate to the specifit' 
needs of their disciplines. Education activities of 
these directorates are fundc'^ under .'e agency's 
research accounts and ar. .oordmated through 
the EH7v Directorate, 



The EHR Directorate, which constitutes the 
majority of the NSF education budget, is com- 
prised of six organizational units having the fol- 
lov,..ig responsibilities: 

" Division of Teacher Preparation and 
Enhancement improves the teaching and 
learning of science and mathematics in 
elementary, middle, and high schools: 
facilitates partnerships between the public and 
private sectors; catalyzes statewide sv:)temic 
reform; and manage^ .le Presidential Awards 
Program for Excellence in Elementary and 
Secondary Science and Mathematics Teaching. 

• Division of Materials Development, Research, 
and Informal Science expands understanding 
of effective teaching and learning in science 
and mathematics; stimulates development and 
use of exemplary, state-of-the-art model 
curricula ar-d materials; encourages informal 
learning in out-of-school settings; analyzes the 
potential for and explores uses of advanced 

t "chnologies; and stimulates the development 
of contemporary assessment strategies and 
instruments for performance in precoliege 
science and mathematics education, 

• Division of Undergraduate Science, 
Engineering, and Mathematics Education 
supports course and curriculum development, 
faculty enhancement, and instrumentation and 
labor'^.tory improvement programs; and 
encourages involvement of academic scientists, 
institutions. States, the private sector, and 

ot ler Federal agencies in undergraduate 
education. 

• Division of Research Career Development 

promotes ^ '""c^x development of young 
scientists and engineers in order to assure a 
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in January 1993, NSF will reiaase the first m a senes of Congressionatiy mandateu reports itiat wiii track progress 
jtoward aciiievin g education goal s for kindergarten through undergraduate educati^ ^ 



steady flo'v of talented science and engineering 
students (jicco.idary level through postdo ^jral 
training) through the ed» cation and research 
training systems of the Nation. Students from 
all sectors and regions are represented in the 
programs of this division. 

• Division of Human Resource Develooment 

(formerly the Division of Research Initiation 
and Improvement) fosters comprehensive 
approaches for addressing the development of 
scientif.c and engineering talent, especially of 
under represented groups and faculty 
in predominantly u""Hergraduate institutions. 

• Office of Studies, Evaluation, J 
Dissemination (formerly the Office of Studies 
and Program Assessment) provides data 
collection, analysis, program evaluation, 
program dissdnination and policy support for 
the EHR-related activities of the Foundation. 

The Foundation's education activities are cooidi- 
nated and receive guidance from a number oi 
sources. The Assistant Director (AD) for EHR 
receives polic> and programmatic advict ^rom the 
NSF Director, the Vationa! Science Board, and 
an external Advisory Committee for Education 
and human Resources composed of experts from 
various sectors of the science and engineering 
education community. 

Since education activities are conducted thrrugh 
out the Foundation, their coordination and intc. 
face with the EHR Directorate is effected 
through the EHR Policy Committee. Chaired b> 
AD/EHR, this Committee is composed of Assis- 
tant Directors frcm all NSF research direc- 
torates. Below the Directorate level, overall guid 
ance on the design and effectiveness of programs 
is elicited from divisional advisory committees. 



when appropriate. Moreover, every three years, 
each major NSF program undergoes a technical 
and administrative management review b\ a 
Committee of Visitors — a p<x. of experts 
appointed by the relevant AD. 

AGENCY PRiORITiES 

In ord^; to achieve its vide-reaching ^Juc...ion 
goals, NSF focuses on c. itical points al^ng the 
education pipeline. The agency continues to 
place major emphasis on precollege science and 
mathematics, with the objectives ot ati acting and 
sustaining the interest of students in these fields, 
as well as improving the quality of their instruc- 
tion. \ irtually all precollege program efforts are 
complementary and synergistic. NSF is activcl> 
involved in the support of national reform efforts 
m science and mathematics curricula ihat empha- 
size comprehensive, integrated appr0i4ches 
teaching throughout elementary, middl: and high 
school years. Critical to the long-term effective- 
ness of these programs is the development of 
instructional materials, identification of factors 
that affect success in teaching and learning; for- 
ward-looking advanced educational technologies, 
enhaP'^ed teacher skills, and »siudent assessment 
techniqj'es. 

At the undergraduate level, NSF 's expanding 
newly established approaches to calculus and 
engineering curricula to all fields of science, with 
strong emphasis on neglected introductury-levcl 
courses and increasei^ involvement of faculty 
members. Sinmltaneous with the expansion of 
curriculum efforts, improvements in mstrumen 
tation and laboratory equipment will be support- 
ed to enhance the quality of laboratory instruc- 
tion through developmc.i of experiments and 
courses using cont^mpu.ary equipment and 
techniques. 



"■"•"'llfliUB La kje-scaL prgrams-^Statewide Systematic Initiative (SSI) and Alliances for Minority ^ ..uclpation (A^ir)— will 
J E BslC^^^ """^ *^ ^"^^^ sci ence and engineerin^^community to catalyze comorehens^fi^gh^ge in uie deliv efy of education. 
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At u^? University of Illinois students explore ways of learning 
calculus tnrouQii Interactive conputer software. Computers 
individualize instruntion by aliowlng students to master matenal 
at their own speed. Undergraduate currir-uluin projects at NSF 
integrate changes in course content and teaching methods with 
innovative applications of new technologies. 



Recognizing that no one player can effectively 
address the educational challenges ahead, NSF 
has designed programs to enlist active involve- 
ment and collaboration of the education commu- 
nity. This class of programs is designed to gener- 
ate fundamental, permnenl changes in the edu- 
cation system; to challenge the community to 
devise innovative approaches to achieving such 
changes; and to leverage limited Federal 
rcsc:^rces. Two such complemer^tary programs, 
Career Access Opportunities for Women, 
Minorities, and the Disabled in Science and 
Engineering (AC'^p.SS) and Alliances for Minor- 
ity Participation (t^t 'P) (focused on precollege 
and undergiaduate education levels, respectively) 
support development of regional alliances of 
K-12 school districts, higher education institu- 
tions, and local industries to increase representa- 
tion of minorities among science and engineering 



degree recipients. A third program, Stat'Avide 
Systemic Initiative (SSI), seeks collaboration of 
State executive, legislative, education, business 
and public leadership for making compreht nsive 
changes in State education systems to support 
reform in the de'Xery of precollege education. 

The mag ^»tude of the education problem, as v ell 
as the developing maturity of NSF programs, 
make increased program evaluation and dissemi- 
nation activities critical. Large-scale programs 
such IS ACCESS, AMP, and SSI will have built- 
in evaluation components to ensure accountabili- 
ty ard continued support of only the most suc- 
cessful approaches. Increased dissemination of 
modei project across all NSF programs will fur- 
ther ensure maximum bene^»t to Federal 
resources and accelerate the ^ ce at which the 
Nation s education goals can be attained. 

INTERAGENCY COOPERATION 

NSF regularly intciacts with other agencies m 
support of education activities that are of mutual 
interest. Such colhborations take the form of co- 
funding projects that (1) duplicate or tax the 
resources of any one agency (i.e., major curricu- 
lum reform activities with Department of Educa- 
tion (ED) or support for the Chicago Academy 
for Mathematics and Science Teachers with the 
Department of Energy and other Federal agen- 
cies); (2) capitalize on the relative strength of 
various agencies (i.e., support for teachers and 
^'acuity to gain research experiences at mission 
agency laboratories); or (3) encourage the effec- 
tive use of Federal resources in support of a 
common goal (i.e., use of ED Eisenhower Funds 
in support of the NSF Statewide Systemic 
Initiative Program). 
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Through NSFNET, NSF wi'l electronically link education praclrtioii..6 arj rto^arch^^rs throughout the United States to 
en^ura dialogue and dissemination of successful projects. 

^ 



NEWINITiATiVES 

Precollege 

The Statewide Systemic Initiatives Program is 
designed to catalyze comprehensive, -'^^ordinated 
changes in State education systems for imp. oving 
science, engineering, mathematics and technolo- 
gy education (precollege and undergraduate). 
With collaboration of executive, legislative, edu- 
cation, business and public leaders, these highly 
::ompetitive projects seek to foster atJoption of 
more effective curricula; better instructional 
materials; new edu ,ationdl technologies; 
appropriate assessment procedures; new 
methods and standards for the prepa* ation and 
continued development of teachers; and 
methods to increase student achievement and 
citizen understanding in science-related icsues. 
Awards of three-year duration will be made, 
with an average annual grant size of $1.7 
million. First awards will be made kii 1991: at 
full implementation, it is anticipated that 25 to 
30 projects will be funded. The Departmeiit of 
Education has agreed to use Eisenhower Act 
science and mathematics funds in support of 
this program. 

(Precollege, Comprehensiveness 1 million) 
Undergraduaie 

The AKiances for Minority Participation 
(AMP) Program : ^ designed to yield fundamental 
changes to remedy the underrepresentatior 
of minorities in science and engineering. 
Focused at the undergraduate If vel, AMP 
promotes the creation of regionally-based 
alliances of K-12 school districts, two-year and 
four-year tullcges, universities, local business 
and industries. The program encourages 
innovative strategics (1) to enhance the quality 



of science and engineering instruction; (2) to 
promote the attraction and retention of 
minority students to science and engineering 
undergraduate majors; and (3) to assist 
ultimately in achieving a steady production 
of minority science and engineering 
baccalaureate and graduate-degrc :cipient3 
at several-fold the current low *n addition, 
projects must fa:ilitate minority participation 
in at least one critical transition point along the 
science and engineering education pipeline, 
i.e., high ^chool-to-college, two-year to four- 
year college; undergraduate-to-graduate studv, 
and giaclaatc study-to-faculty careers. Annual 
awards of up to SI million will be given over a 
five-year period. Each project will require a 
one-to-one leverage of NSF funds. 
(Undergraduate, Coinprehcnsive — $10 million) 

ONGOING PROGRAMS 

Precoilege Programs 

The Teacher Enhancement Program supports 
mode! projects iudt provi^le iaservice professional 
development experiences (e.^., cou::>f s. 
research participation, structuied ieaves-uf- 
absence) to improve the subject knowledge and 
classroom practices of .science and mathematics 
teachers. Projects may support individuals or 
collaborative efforts with school districts, 
community colleges, universities, and other 
organizations* to identify potential regional and 
n<jtional leaders who not only train colleagues, 
but also participate in research in teaching and 
learning and curriculum development activities. 
In FY 1992, the program will reach 20,000 
teaciiers. Through interaction with colleagues, 
a total impact of 200,000 teachers is anticipated. 
(Precollege, Teacher Enhancement — $83 million) 
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ISiSilB InFV 1992, the Vouny Schoiars Program will encourage 7,000 talented st^lents in gr Jes 7-12 to continue otudy intnsi 
5 and mathematics. A new initiative will ease tlie high scliool-tc college transition. I 
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Tl Teacher Preparation Program supports 
model projects in the preservice education of 
future science and matriematics teachers, as 
well as their educators. These projects address 
inadequacies in t.ie content and pedagogical 
techniques offered in existing teacher education 
programs. The program supports development 
and use of new courses and instructional 
materials, and emphasizes laboratory-based 
introductory science courses, integrated 
science-education courses, and methods courses 
for teaching at elementar>^ and secondary school 
levels. In FY 1992, the program will reach 1,200 
teachers. 

(Precollege, Teacher Preparation — $14 uiiilion) 

The Instructional Materials Development 
Program supports development of materials 
that both promote the science atid mathematics 
literacy of students at all grade ievels and build 
a sound background for discipiinar> learning in 
boiii high school an J college. The varied 
projects range from those dealing with a fev/ 
mcdules at a single grade level to those that 
prepare model curricula covering as many as 
six school years. Many of the curriculum 
projects are linked to elementar> and 
secondary teacher preparation and enhancement, 
as well as to increased us-^ of educational 
technologies and curricula dissemination 
projects. Products of this program affect over 
16,000 school districts. 
(Preccllege, Curriclum — $41 million) 

The Informal Science Education Program 

utilizes a broad range of media (e.g., broadcasing, 

museums, ,icnce clubs and other communit>- 

centered activities) to assure a balanced 

and rich environment that encourages informal 

learning. All aspects of this program are 

design ;d to stimulate and maintain self-confident 



interest m science, mathematics and technology. 
New program areas target urban children and 
sponsor activities m youth-serving organizations. 
The total informal education program, u,,pecially 
educational television programs, reaches about 3 
1 Mon child en. 

(Precollege, Curriculum — $25 million) 




A family at the Boston Children's Museunft discovers the physical 
principles of thin filmj that underiie the unique character of such 
diverse phenonfienon as soap bubbles biological nfiembranes, 
and thin-filPfi optical communic8^ ms. NSF-sponsored ,7iuseunfi 
programs contnbute to an ;.nder5tanding of science and technolo- 
gy; supplement traditional sciiool prograrrs; and support 
valuable pattems of museum coop nation. 



The Applications of Advanced Technologies 
Program supports research, development and 
demonstrations of state-of-the-art computer 
and telecommunicadons technologies in 
ec^xatio^ ho program seeks to lay the 
rescarL . and conceptual foundation for 
technolcgies that will be available in five to ten 
years. An FY 1902 initiative. Curriculum and 
Technology Implementation \\ill speed transfer 
of new theories and concepts from scientists 
to educators and the education research commu- 



nity; provide curriculam developers and 
teachers the tools for applying new materials, 
and speed dissemination of materials to schools. 
(PrecoHege, Curriculum — $8 million) 

The Research in Teaching and Learning 
Program supports expansion of basic 
knowledge about the processes of teaching and 
learning science, mathematics and technology, 
and about the factors that affect success in 
these fields. A significant dissemination focus is 
included. A new initiative focuses cn promoting 
more effective, informed teaching practices and 
curriculum reform through involvement of 
classroom teachers in the research process. 
(PrecoIIege/Undergradua te, Cui riculum — 
$8 million) 

Studies, Evaluation and Dissemination 
Program has responsibility for (1) data 
collection and analysis of data on science and 
engmee»ing education issues and the conduct 
of education policy studies, analyses, and 
development; (2) implementation of evaluation 
projects to determine the effectiveness and 
value of NSF prog'-ams; and (3) dissemination 
of state-of-the art analyses and materiah. 
tailored to meet the specific needs of various 
segments of ^he education community. Projects 
will provide useful information to non-NSF 
programs implemented in schools, colleges, 
universities and government at all levels. 
Collaborative projects will be undertaker with 
oth'^r NSF units and with other Federal or 
State age.icies, private foundations, and higher 
education institutions, as appropriate. 
(Evaluation and Assessment— $11 million) 

Tl.e Career / ccess Oppoituniiies in Science 
and Techno^ogj lor Women, Minorities and the 
Disabled (ACCESS) Program combines two 



approaches for increasing the representation of 
women, minorities and the disabled in science 
and technology. Comprehensive Centers are 
systemic projects in regions of high minority 
population. The Centers require partnerships 
among school syi,tems, higher education 
institutions. State and local governments, 
professional organizations, community groups 
and industry; one-to-one leveraging of NSF 
funds; and bridging across education levels. 
Full centers are given five-year funding 
commitments of up to $1 million per year, a 
limited number of smaller, prototype centers 
are also funded. The complementary Model 
Projects support innovative and experimental 
instructional and outreach activities /ith high 
potential for dissemination and extended 
impact. Projects adr^ressing issues related to 
underrepresentation are encouraged. 
(PreccUege/Undergradaate, Comprehensive — 
$15 million) 




Edward James Olmos port ays Jaime Escalante, and unconvention- 
al high school teacher with a radical approach to combating student 
apathy, in the motion picture "Stand and Deliver." An NSF grant 
h^^ip^'d to bring tt»;s reil-life ihcident to motion pictures. 
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The Science and Mathematics Education 
Networks Program supports collaborations 
among groups (local, regional, State and 
national) to share information, resources and 
talent in ser\ ice of a general or specific eduction- 
al objectives— often, the improvement of some 
aspect of the deliver)' of an education service. 
NetVvOrking projects improve the dissemination 
of exemplar)' models, instructional materials, 
assessment information and research findings — 
especially the output of successful project? 
supported by the Foundation. 
(Precollege, Comprehensive — $4 million) 

The Private Sector Partner hips Program is 
intended to promote commitment and use of 
the intellectual capital of business and mdustr) 
to address the needs cf K- 12 education in 
partnership with !arge urban schools, school 
districts and regional consortia. Projects will 
increasingly emphasi2e active involvement of 
scientists anc^ engineers from business and 
industry (Preccl^ege, Comprehensive — 
$3 million) 

The Young Scholars Program provides support 
for talented secondary school students 
(especially from uudenepresented groups) 
to stimulate their interest m mathematics, 
science and engineering and to help them 
maintain options to pursue related careers. 
Most projects are carried out at univer:iitics 
and colleges; in som.e cases, NSF-funded 
Science and Technology Centers, Engineering 
Research Centers, and Astronomical Obsei\ato- 
ries serve as research training sites. In FY 1992, 
the program is expected to reach 7,000 students. 
(Pvecollege, Student Support/Incenti es— 
$11 Aiillion) 



The Presidential Awards for Excellence in 
Science* and Mathematics Teaching Program 
demonstrates the importance of good teaching 
through the recognition and reward of exen ^ lary 
science and mathematics teachers at the elemen- 
tary, middle and high school levels. Awards are 
made in each State and U.S. territory. Each 
awar^^e is provided modest resources and 
becomes part of a national network of excellent 
teachers. 

(Precollege, Otuer, Recognition — $4 million) 

Undergraduate Programs 

The Faculty Enhancement Program seeks to 
improve the disciplinai ' capabilities and 
teaching skills of faculty members who are 
primarily involved in undergraduate teaching. 
Grants are made to conduct regional or 
national seminar^ short courses, workshops or 
similar activities L. groups of faculty members. 
Of particular concern are growing areas of the 
curriculum, such as technology. As such, the 
program complements Laboratory Instrumen- 
tation efforts, especially at two-year institutions. 
A key component of & ^ program is the 
development of partnerships between iwo-)ear 
colleges ?,nd at least one fo' r~ycar college or 
university in a region. 
(Undergraduate, Faculty Enhancement — 
$6 million) 

The Research in Undergraduate Institutions 
Program is designed to enhance t^e scientific 
and technical training of students in under- 
graduate institutions. Tne program supports 
high-quality re- .arch by faculty with active 
involvement < i undergraduate students; 
strengthens the r:isearch environment in 
academic departments that are oriented 
primarily toward undergraduate instruction; 



and promotes integration of research and 
education at predominantly undergraduate 
institutions. Grants provide support for both 
research and instrumentation in non-doctorate 
granting departments. 
(Undergraduate, Faculty Enhancement — 
$19 million) 

The Instrumentation and Laboratory 
Improvemei-t (ILI) Program seeks to improve 
the quality of undergraduate laboratory 
instructior for both majors and non-majors. 
Supported projec.6 (1) enhance the quality of 
laboratory work through development of 
experiments and courses .hat use modern 
instrumentation and advanced technologies, 
and (2) design and test new approaches that 
are cost effective, povv'erfully stimulative of 
learning, and reflect actual science and 
engineering practice. Tne projects serve as 
models for laboratories in various single 




Northeast Missouri State University strengthened Its biology 
curriculum and laboratory facilities with support from the NSF 
Instructional Laboratory Improvement Program. Above, students 
join their professor In exploring techniques to determine the 
chemical corr.position of fungi which play a critical role in the 
decomposition of organic matter and its subsequent recycling. 




disciplines and inter-disciplinary areas; 
dissemination of products through manuals, 
software, journal articles and presentations is 
encouraged. A new progrr n component 
includes comprehensive projects undertaken by 
groups of institutions to revise entire laborator> 
sequences. The program is highly leveraged. 
(Undergraduate, Curkiculum — $23 million) 

The Curriculum/Materials Development 
Program focuses on the critically important 
and neglected introductory-level courses in 
sci *nce, engineering and mathematics to make 
them more attractive and effective for potential 
majors, technical non-majors, non-science 
majors (literacy), and especially future K-!?. 
teachers. The Calculus component fosters 
improvement in the quality of calculus 
instruction on a national scale through dev elop- 
ment of teaching strategies; problem solving 
activities; utilization of computer systems; 
application of calculus to other fields of 
science; and research in teaching and learning. 
Engineering Education Coalitions support 
coalitioiis of U.S. institutions to develop 
major ne'^' curricular structures and delivery 
systems n engineering education. S]^ '^cial 
emphasis is placed on women, minonties and 
the disabled. More broadly based Engineering, 
Mathematics, and Sciences projects support 
focused and comprehensive efforts to improve 
curricula, course material, teaching methods 
and teaching technologies. In all compon nts, 
incentives are provided to involve faculty in 
curriculum reform. This program is highly 
leveraged. (Undergraduate, Curriculum — 
$39 million) 

The Research Experience for Undergraduates 
Program provides opportunities to uiider- 
gidduate students to participate in active,mean- 
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ingful science, mathematics and engineering 
research experiences. Two categories of awards 
are supported: Supplemental Grants to ongoing 
NSF research grants for small numbers of under- 
graduates and Site Grantb, made on the basis of 
independent proposals (single or multidisci- 
plinary) to initiate and conduct specially designed 
undergraduate research projects. The program 
goal is to support 4,000 students annually. 
(Undergraduate, Student Support — 
$20 million) 

The Research Careers for Minority Scholars 
Program is designed to increase the number 
and quality of minority students pursuing 
science and engineering careers, particularly at 
the Ph.D. level. Grants awarded to colleges and 
universities are intended to stimulate depart- 
mental and institutional approaches for 
enhancing the academic environment for 
talented minority undergraduate and graluate 
students. ' highly-leveraged program is 
modeled a^er the successful Department of 
Health and Human Services Minoruy Access to 
Research Careers (MAKC) Program. Grants 
cover direct student participant costs, stipends, 
tuition, laboratory fees, conference travel z id 
student research participation costs. 
(Undergraduate, Student Support/Faculty 
Enhancement — $7 million) 

Graduate Programs 

The Graducite Fellowships and Minority 
Grad^jate Fellewship Programs provide students 
ail opportu»^ity to work toward masters and doc- 
toral degr jcb in the fields of mathematics, 
physics, biology, engineering, social science and 
the history and philosophy of science. Awards are 
also made toward a research- based Ph.D. in 
science education. 



Fellowships are awarded for thrc j years -^nd 
are to be used over a maximum five-year 
period. In FY 1990, a new Women in 
Engineering component (of 80 awards) was 
added to address a serious deficiency in female 
participation in this field. The program is at a 
steady-state level of nearly 1,100 awards. 
(Graduate, Predoctoral Fellowships — 
$50 million) 



The Biological, Behavioral, and Social Sciences 
(BBS) Postdoctorate Program supports 
postdoctoral research fellowships to individuals 
wishing to pursue innovative and creative 
research in selected biological and behavior 
science fields. An initiative across all NSF 
supported biological and behavioral science 
fields has been developed to picpare 
exceptionally traincJ minority scientists to 
assume positions of scientific leadership in 
academia. (Graduate, Postdoctoral Fellowships 
— $4 rJllion) 
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"l/l/f hear a lot these days about 
literacy, but we should re cog.. _e 
that it is a moving target. Cultural 
literacy without a significant and 
growing component of scientific 
and technological literacy is, for 
our era, as unimaginable as our 
civilization is without its scientific 
and technological aspirations and 
underpinnings. " 




Robert McC. Adams 
Secretary of the Smithsonian 
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iNTRODUCriON 

As part of its mandate **to increase and dif^^sc 
knowledge/' the Smithsonian Institution consid- 
ers science education to be one of its most impor- 
tant missions. Best known for its 13 museums and 
th< ationa! zoo, the Smithsonian also functions 
as one of the country's premier research facilities. 
To the task of educating its vast public, the 
Institution, iL^n, brings its own practical work 
in science. 

The Smithsonian Institution was founded in 1846. 
It is a trust instrumentality of the Federal 
Governnient, established, as mentioned, "for the 
increase and diffusion of knowledge.'* While it 
receives support for its operation from the 
Federal Government, it has no government or 
regulatory functions and serves, in effect, as an 
ind ndent agency. 



This chapter summarizes imarily the 
Institution's Federally-funded science education 
programs, using the Smithsoni jin\ administrative 
divisions to sLucturc the materials. 

In addif'jn to the Fcdcrall>-fundcd programs 
described in .he following pages, the Institution 
also has many activities in science education that 
are funded privately. For example, least one- 
third of the articles and essays appearing in 
Smithsonian Magazine (circulation 2.3 million) 
deal with science and technology, and a second 
magazine. Air and Space (circulation 316,000) 
devotes each issue to science and technology 
matters. In addition, SITES, the Smithsonian 
Institution Traveling Exhibition Service, circu- 
lates science exhibitions on a range of topics to 
museums acroi^s the country , and many of these 
shows, such as an interactive exlubii "Volcanoes" 
(developed jomtly with the National Museum of 
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Also noie on 



Approximate Walking Times Between Smithsonian Museums On and Near the Mall 
Smilhsor:an Castle to National Gallcr>' of An (West Building) 
Naiiona' Gallery of Art (Constiiuiion Ave.) to Natural Hisi< r> Museum 
Natural Hisior>- Museum (Consiiiulic . A\e.) to American Hi It , Museum iConstiiution Axe i 
Amcican History Museum (Mall) to Smithsonian Cas»le 
Sacklcr Gallcr> > African Art Museum 
Natural History Museum tMall) to Smithsonian Castle 
African An Museun) to Arts and Industries Building 
Arts and Industries Building to Hirshhom Museum a' 1 Sculpture Garden 
Hirshhom Museum and Sculpture Garden to Air and Space Museum 
Air and Space Museum to American }iistory Museum 
Natural H'Siory Museum to American Art Museum/National Portrait Gallery 
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Natural History) are accompanied by packets of 
materials for schools. The Naltional Museum cf 
American History, for its part, has privately- 
supported exhibitions with major education 
components on the history of science and tech- 
nology. One exa!?iple is "Science in American 
Life," scheduled to open in 1993. This show will 
help demystify science not only for museum visi- 
tors but for teachers and students across the 
country, through an extensive outreach program 
that will intl-ide demonstration ki';», printed 
materials, teacher workshops, and satellite net- 
working. Further, a range of programs, sponsored 



by the Smithsonian's National and Resident 
Associates programs, are designed to increase 
science literacy among Smithsonian memberb and 
the general public. 

HISTORY 

In recent years, the Institution has begun to focus 
inc* easing effort on assisting school systems in 
addressing the national crisis in science and math 
education. Three areas receiving particular atten- 
tion both in the museums and in other 
Smithsonian bureaus have b'^.en professional eJu- 
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cation for teachers; curriculum materials for 
schools; and programs to effect attitudinal 
changes about science. 

Smitiisonian institution 
Science Education Prcgiams 

National Science Resources Center (NSRC) 
(Education Base Budget: $260,000) 

The National Science Resources Center is a joint 
undertaking of the Smithsonian Institution and 
the National Academy of Sciences to improve the 
quality of science and mathematics teaching in 
the Nation's schools. NSRC identifies, develops 
ard oisseminates science and mathematics teach 
ing materials that are imaginative, classroom test- 
ed, and scientifically up-to-date. The Center also 
organizes leadership development institutes for 
science teachers and other school system person- 
nel. These institutes encourage the sharing of 
resources and help build a talent nooi to staff 
local program improvement efforts. NSRC pro- 
grams stress the involvement and collaboration of 
teachers and scientists a^id place special emphasis 
on increasing the numbers of under-represented 
minoriti' s and women engaged in the study of 
science. 

To increase the scientif and technological litera- 
cy of young children, N^RC has undertaken sev- 
eral projects to improve the teaching of science in 
the Nation's elementary schools. School systems 
and other organizations that are initiating these 
projects use NSRC's elementary science resource 
collection and computer information data base, 
which include bibliographic information and brief 
annotations about the materials in the resource 
collection. NSRC'^ Science for Children: 
Resources for Teachers, developed from the data 




D,C, Public Schools sixth graders Eric Brevard. Patrick Stefas, 
and Renee Strong wori^ as a team to conduct and experiment 
from the Experimenting with Plants science education unit of 
the Science and Technology for Children (STC) project. STC, 
the elementary science curriculum project of the National 
Science Resources Center, is developing for nationwide distri- 
bution a set of 24 modular units that emphasize student investi- 
gation In age-appropriate topics in the life. phy:;;cai» and earth 
sciences and technology. 



t'»se, includes information about the materials in 
the elementaiy science resource collection and a 
directory cf science .-nuseums and other organiza- 
tions that provide nands-on science kits and assis- 
tance to elementary school teachers. 

"Science and Technology for Children" (STC) is 
a four-year NSRC elementary science curriculum 
project that is developing curriculum units tor 
grades 1-6 in the areas of physical science, life 
science, earth science and technology. STC units 
are simple, inexpensive materials designed to 
teach science and link sc" nee to the broader ele- 
ment y school cu^ . iculum of mathematics, read- 
iii5, writing, art and social siudies. Teachers 
across the country field-test the STC units to 
refine and validate them. 
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NSRC is developing a network of teachers, 
scientists, science educators and school adminis- 
trators who are working to improve the teaching 
of elementary school science. NSRC also spon- 
sors leadership development institutes to prepare 
selected teachers, science supervisors, school sys- 
tem administrators and scientists to organize 
hands-on elementary science programs in their 
school districts. These institutes help school sys- 
tems design effective in-service education pro- 
grams, establish science materials support sys- 
tems, and develop the community support need- 
ed to reform their science programs. 

In FY 1992, the NSRC plans to expand its 
Clearinghouse ^or Science Teaching Resources 
Program to include resources for middle schools 
as well as elementary schools. This expansion will 
enable the Clearinghouse to provide teachers and 
scien j educators across the country with up-to- 
date information about high quality resources for 
teaching elementary and riddle school st;iv^.nce. 

The expanded Clearinghouse w ill include a 
resource collection, housed in NSRC's facilities 
in the Arts and Industries Building, and a 
computer information data base. Tlie Clearing- 
house will disseminate information to teachers 
and science educaton, through published 
resource guides and a computer telecommunica- 
tions network. 

Oftice of Elementary and Secondary Education 
(Education Base Budget: $399,000) 

The Office of Elementary and Secondary 
Education (OESE) serves as the focal point for 
formulating pan -Institutional policies and goals 
for education. In addition, the office develops 
and disseminates programming that applies 



resources from acre tho Institution to the needs 
of elementary and seconc.ary schools both locally 
and rationally. Publications, professional training 
for teachers, and internships for students are 
among the programs offered in a range of disci- 
plinary areas, including the natural and the 
physical sciences. 

For example. Art to Zoo, a quarterly journal for 
teachers, reaches approximately 90,000 educators 
(and more than 2 million students) in more than 
20,0G0 schools. Encouraging experiential, hands- 
on learning, recent issues have explored such top- 
ics as "insect adaptations" and "how mirrors 
reflect." Also for educators across the country, 
OESE's Regioncl Workshop Program, now in its 
eighth year, works with local communities to 
serve as a calalyst for strengthening relations 
between museums and schools. Dozens of zoos, 
nature centers and science museums have taken 
part in this program over the years. 




The national sunfimerhigh school internship program- 
conducted by the Smithsonian's Office of Elem8;»tary ano 
Secondary Education-enables students to a^out academic 
disciplines by worWnfi \(\ them. Approximately IS positions w^ch 
summer are in the sciences. Here intem Sarbori Bli^ttacharya 
examines an artifact from the Division of Medical Sciences. 
National Museum o? Natural History. 
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Internships for high school students are another 
staple of OESE programming. Each summer 40 
students from across the country participate in 
this competitive five-week program. The 
students are placed in Smithsonian curatorial 
divisions and other offices to work on research 
proj'^cts in their fields of interest. Approximately 
half of these placements are in the sciences. In 
addition, during the summer of 1990, OESE 
piloted an eight-week internship program 
designed to meet the specific academic and eco- 
nomic needs of District of Columbia Public 
School students. 

For D.C. area teachers^ the office offers profes- 
sional training through seminars, workshops, and 
a diverse menu of accredited summer courses. In 
addition, the OESE recently inaugurated a pro- 
gram with the Foxfire Foundation and two D.C. 
public elementary schools in which the schools, 
Foxfire and OESE are collaborating to develop 
ways that resources from across the Institution 
can be used to improve the quality 
of education in the arts, the humanities and 
the sciences. 

Smitb'^Kiviian Astrophysical Observatory (SAO) 
v^^^ucation Base BudgelU $69,000) 

The Smithsonian Astrophysical Observatory 
(SAO) conducts research in astronomy and astro- 
physics to increase knowledge and understanding 
of the universe, its origin and its contents, and to 
communicate this information through publica- 
tions, teaching and pu^^lic presentations. SAO 
research has a major impact in the worldwide sci- 
entific community and has helped the United 
States maintain world leadership in astrophysical 
research. SAO coordinates its varied scientific 
program with the Harvard College Observatory, 
and together the two observatories form the 



Center for Astrophysics in Cambridge, 
Massachusetts. In audition, SAO operates the 
Oak Ridge Observatory In Massachusetts and the 
Fred Lawrence Whipple Observatory in Arizona. 

Perhaps because of its close association with a 
major university, SAO has always had a deep 
commitment to education. Even before national 
concerns about the lack of "science literacy'' 
among young Americans were widespread, SaO 
began developing a program to use examples 
based on astronomy to improve the teaching of 
science and mathematics at the high school level. 
These materials emphasize low-cost student 
activities based on "high-tech" demonstrations 
and devices, such as a hand-held spectrograph, 
that allow students to understand the physics 
of light. 

SAO now plans to deveL p similar classroom 
materials for use at lower grade levels and to 
train elementary and junior high teachers in their 
use. Video presentations will be vital components 
of this training program, particularly in assisting 
graduates of SAO workshopyo^jp.rgajijzcLinstr^^ 
tion sessions for other teachers in the!" home 
regions. 

Smithsonian Tropical Research Institute (STRI) 
(Education Base Budget: $100,000) 

The Smithsonian Tropical Research Institute 
(STRI) is the Nation's premier center for basic 
research on the ecology, behavior and evolution 
of tropical organisms. Headquartered in Panama, 
STRI staff conduct scientific investigations 
throughout the New and lid World tkopics. The 
terms of the Panama Canal Treaties of 1977 des- 
ignate STRI as the custodian of the Barro 
Colorado Nature Monument, a 12,000-acre tropi- 
cal nature preserve located in the Paname Canal. 



m 




tn the insect Zdo (National Museum of Natural Hlst07), visitors 
learn fIrst-liancJ about arthropods - in this case by fjcamining a 
large miliipede. 

The preserve consists of Barro Colorado Island 
and five adjacent mainland peninsulas. Other 
STRI facilities include a cloud forest station, a 
research vessel, marine laboratories on the 
Atlantic and Pacific oceans, a research library, 
ami a modem laboratory and conference center 
and administrative headquarters in Panama City. 



One of STRFs major efforts centers on the devel- 
opment of young scientists. In 1990, approximate- 
ly 62 students fiom 12 nations 
participated in academic programs at STRI. With 
the opening of the new Earl S. Tupper Research 
and Conference Center in late 1989, the staff also 
prepared a bilingual photographic exhibit enti- 
tled "Parting the Green Curtain," which high- 
lights the history of tropical biology. This exhibit 
will tour Latin American science museums and 
university centers as part of STRFs effort to 
focus public attention on issues important to 
biology, conservation, and global change. 



Smithsonian Environmental Research 
Center (SERC) 

The Smithsonian Environmental Research 
Center (SERC), occupying 2,600 acres of the 
Rhode River tidal river system in Edgewater, 
Maryland, per-forms basic scientific research on 
coastal land/water systems. SERC is part of a net- 
work of United States and international sites, 
conducting ecological research relevant to their 
geographic regions. SERC provides a bioad 
. range of educational activities, including teacher- 
led field trips, self-guided nature trails and guid- 
ed tours. Groups of students and the general 
public observe firsthand a variety of natural habi- 
tats. A work/learn intern program enat. stu- 
dents from all over the world to work with scien- 
tists and educational staffs both in the field and in 
the laboratory. Predoctoral, post-doctoral and 
sabbatical programs for piofessionals enable visi- 
tors to carry out collaborative or independent 
research. SERC disseminates the results of its 
research through scientific journals, national and 
international meetings and seminars, the training 
o£scientists,-and-^publiaeducation activities;^ 

National Zoological Park (NZP) 
(Education Base Budget: $560,000) 

Since 1889, the primary mission ot the National 
Zoological Park (NZP) has been "the advance • 
ment of science and the instruction and recre- 
ation of the people." The Zoo's living collection, 
open to the public, occupies 163 acres at Rock 
Creek Park in Washington, D.C. The Zoo also 
maintains the Conservation and Research 
Center, a major conservation, aniijal breeding 
and research facility 1 3,150 acres in Front 
Royal, Virginia. Through programs in education, 
research, conservation and animal health, NZP 
serves the public and specialized audiences and 
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promotes understanding of animal adaptations 
and evolution and the intti action of wildlife with 
ihe environment. Because of world environmen- 
tal crises and the need to t'^ep people informed, 
the National Zoo endeavors to represent the 
whole of life on earth, both plant and animal. To 
this end the Zoo is transforming the animals-only 
zoological park into a bioItDgical park. This holis- 
tic approach will combine living exhibits of plants 
and animals with museum-type exhibits of skele- 
tons and fossils. The BioPark will educate visitors 
and will stimulate a concern for the future of life 
in all its forms. 

As the Zoo begins its second hundred years, it 
continues to inform and educate the large and 
diverse audience it serves through a wide range 
of creative programs, exhibits and materials. At 
the precollege level, the Zoo's education depart- 
ment offers guL'ed programs and tours, self-guid- 
ing materials, outreach kits, films and leamii.g 
lab session*?. Curriculum units for high school stu- 
dents are aJso available. Teacher workshops 
introduce school programs. 



National Museum of Natural Histoiy/ 
Museum of Man (NMNH/MOM) 
(Education Base Budget: $654,000) 

The National Museum of Natural 
History/Museum of Man (NMNH/MOM) houses 
the world's largest and most valuable assemblage 
of natural history specimens and human artifacts. 
It is the largest research organization in the 
Smithsonian complex. The Museum acquires, 
preserves, cares for and studies thcae collections, 
and makes ihem accessible to others. (Last year's 
attendance was 6.2 million visitpi?^,) The 
Museum's scholars conduct research on living 
and fossil animals and plants, rocks, minerals 
and meteorites. These studies help us understand 



the evolutionary relationships of animals and 
plants living today and in eariier periods and shed 
light on the great physical changes that take place 
on this planet through time. Studies of human 
biology and culture enrich our knowledge of 
human cultural and biological adaption and the 
history and diversity of human evolution from the 
early stages to the present. Tnrough its many 
exhibits, educational programs, and scholarly and 
popular publications, NMNH/MOM dissemi- 
nates knowledge about the natural and cultural 
diversity of the world. Through outreach pro- 
grams, the Museum is deeply involved in science 
education. Relying heavily on neariy 300 volun- 
teer docents, the Museum's Office of Education 
develops programs and instructional materials for 
schools, Museur. visitors and the general public. 
Among the special activities in 1990 was a forum 
on "Shaping a New Environmental Agenda,*^ 
cosponsored by the Museum to mark the 20th 
anniversary of Earth Day. Distinguished speakers 
included Paul Ehriich of Stanford University, 
John Holdren of the Resources Institute, and 
Thomas Lovejoy of the Smithsonian. Another 
special acfvity was the Natural Science Institute 
for Teachers of Minority Students, organized by 
iHe Museum and funded by the D.C. School 
System. Running for three ^eeks in Juiy 1990, 
this science program for teachers of grades 4-12 
featured activities aimed at learning how to 
"read" natural history objects. ^ 

National Air and Space Museum (NASM) 
(Education Base Budget: $511,000) 

The National Air and Space Museum (NASM) is 
an international repository for artifacts and doc- 
umentation related to the development of avia- 
tion, space flight and space science. Through its 
exhibitions, research, collections management 
and education programs, the Museum serves a 



wide public and scholarly community interested 
in the history and technological achievements of 
aviation and space flight. (Last year's attendance 
was 8,2 million visitors.) In addition to '♦s Mall 
location, NASM maintains 2 facility for the 
preservation, restoration and exhibition of arti- 
facts at the Paul E. Garber Preservation, 
Restoration, and Storage Facility in Suitland, 
Maryland. NASM plans to build an extension 
facility at Dulles International Airport for storage 
and exhibition of its largest aircraft and space- 
craft. Through on-site science demonstrations 
and development of curriculum materials in coor- 
dination with the D.C school system, the 
Museum is expanding its educational role to 
reach a broader audience with relevant, scientifi- 
cally based information. 

The Museum is currently performing a daily sci- 
ence demonstration in the "Looking at Earth" 
gallery. Expanding this popular and 
successful program to include additional demon- 
strations in various galleries around the Museum 
several times each day will dramatically increase _ 
the opportunity for visitors to participate in the 
program. In addition to other 
educational outreach programs, the Museum is 
proposing a Teacher-in-Residence program in 
coordination mt^ the D.C. school systcn. By 
working with the lOcal educational systems to 
develop curriculum materials and programs for 
teachers and students, the Museum will build 
stronger relationships with the community and 
encourage an early interest in science. Each year 
a different D.C. teacher will work in residence at 
the Museum to develop specific grad>related 
materials for hands-on use in the classroom and 
in conjunction with planned future visits to the 
Museum. 



It is vital that the United States improve the sci- 
'^ntiilc literacy of its citizenry. The Museum can 
assist by increasing the number of visitors partici- 
pating in science demonstrations and developing 
curriculum materials relevant to the educational 
needs of the local community. 



SMITHSONIAN INSTITUTION 

Ann I. Bay 

Director, Elementary and Secondary Education 
The Smithsonian Institution 
Arts oz Industry Building, Room 1 163 
Washington, D.C. 20560 
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"The United States technical 
proficiency is one of our most 
precious national assets. Our 
Nation must maintain leadership 
in science and technology to 
maintain a competitive edge over 
other advanced industrial nations. 
By recognizing promising young 
scientists and mathematicians, 
the Goldwater Foundation have 
and will continue to provide a 
beneficial impact in retaining our 
leadership in these critical fields. 

Howard W. Cannon 
Chairman of the Board 



THE BARRY M. GOLDWATER SCHOLARSHIP AND EXCELLENCE JN EDUCATION FOUNDATION 



The Barry Goldwater Scholarship and Excellence 
in Education Foundation was established as an 
independent agency vilthin the Executive Branch 
by Public Law 99-661 on November 14, 1986. The 
Foundation was authorized by the United States 
Congress to honor Senator Barry M. Goldwater 
who served his countiy for 56 years as a soldier 
and statesman, including .^0 years in the United 
States Senate. 

The enabling legislation established an endowed 
recognition program in Senator Goldwater's 
nanic to foster and encourage excellence in sci- 
ence and mathematics. The Foundation is 
authorized to award undergraduate scholarships 
to eligible students for study in the fields of math- 
ematics and the natural sciences as preparation 
for careers in these disciplines. The legislation, 
aimed at alleviating a critical current and future 
shortage of scientists and mathematicians in the 
United States, also authorized a future graduate 
fellowship program which the Trustees have not, 
as yet, decided to initiate. 

The Foundation is supported by the Barry Gold- 
water Scholarship and Excell^.nce in Education 
fimd which has been establisl,<id in the Treasury 
of the United States. Funding for awards and 
administrative expenses derives from interest on 
the trust fund, originally appropriated at $40 mil- 
lion and currently valued in excess of $50 million 
invested in U.S. Government securities. 
Investments are limited to Treasury bills, bonds 
and notes and portfolio purchases are made upon 
recommendation from investment consultants 
serving the Foundation on a pro bono basis. 

The Foundation is subject to the supervision and 
direction of *^ Board of Trustees composed of 13 
members as follows: (1) two members from the 
Senate appointed by the majority and minority 



leaders, (2) two members of the House of Repre- 
sentatives appointed by the majority and minorit> 
leaders, (3) eight members appointed by the 
President with the advice and consent ot the 
Senate, and (4) tne Secretary of Education or his 
designee. 

The Foundation's first Trustees, nominated by 
President Reagan and confirmed by the Senate 
during 1987 and 1988 are: 

Honoiable Hov^ard W. Cannon 

Honorable Dean Burch 

Honorable Barry Goldwater, Jr. 

Mr. Sam E. Keith 

Dr. Hans Mark 

Mr. Thomas Pownall 

Lt. Gen. William Quinn, USA (Ret.) 

Honorable R. James Woolsey 

Honorable Lauro Cavazos - Ex Officio 

Appointed by the Majority and Minority Leaders 

of the House and Senate are: 
lonorable John McCain 
Honorable David O'B Martin 
Honorable G.V. Sonny Montgomery 
Honorable Sam Nunn 

Currently, several vacancies in the Board of 
Trustees are awaiting appointment and/or confir- 
mation. 

The Foundation officially began operations on 
September 25, 1988 and the following officers 
were elected by the Board of Trustees: 
Chairman - Honorable Howard W. Cannon 
Vice Chairman - Honorable Dean Burch 
Executive Secretary - Mr. Gerald J. Smith 
General Counsel - Mr. Jeffrey H. Smith, Esq. - 
(Pro Bono) 



GOLDWATER SCHOURSHIP PROGRAM 

The Foundation awards und^^rgraduate scholar- 
ships on the basis of mcril to college sophomores 
who have outstanding potential and intend to 
pursue careers in mathematics and the natuial 
sciences. 

To be considered, a student must be noa.inated 
by his or her college or university usin^ t!ie offi- 
cial nomination materials provided to each insti- 
tution. 

Each scholarship will cover eligible expenses for 
tuition, fees, books, room and board up to a max- 
imum of $7,000 annually. Scholarship recipients 
are eligible for two years of support for a total of 
$14,000. 

In awarding scholarships, the Foundation 
Board of Trustees considers the nominee's field 
of study, career objectives and the extent to 
which that individual has the commitment and 
potential to make a significant contribution to his 
or her field. 

The Foundation, now in its third year of opera- 
tion, has so far awarded a total of 255 scholar- 
ships worth more than S3 million. 

These scholarships were chosen from a field of 
more than 1900 mathematics and science stu- 
dents nominated by the faculties of over 700 
colleges and universities nationwide. 

All have very impressive academic qualifications 
in a wide variety of scientific and mathematical 
disciplines and have indicated a high degree of 
motivation toward pursuing careers in those 
fields. Forty-two percent of those selected were 
female and 58% were male students. Approxi- 



mately 65% are science majors, 20% are 
mathematics majr.'s and 15% arc double majors 
in math and science. 

Many of the first g'-aduates have rev:eived gradu- 
ate study fellowships and one Goldwater Scholar 
has been selected as a Rhodes Scholar. 

The Coldwater Trustees have decided to signifi- 
cantly expand the scholarship program beginning 
with the 1991/92 academic year to award up to 
250 scholarships annually. More than 1300 
colleges and universities nationwide have indicat- 
*.d a desire to participate in the 1991/92 program. 

CONTACT 

For further information, please contact: 

Mr. Gerald J. Smith 
Executive Secretary 
Barry M. Goldwater Foundation 
499 South Capitol Stre(.t, S.W. 
Suite 405 

Washington, D.C. 20003-4013 
(202) 755-2312 
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Table 1. FCCSET Committee on Education and Human Resources 
FY 1992 Budget Matrix 
(Dollars in Millions) 
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Table 1. FCCSET Committee on Education and Human Resources 
FY 1892 Budget Matrix 
(Dollars in Millions) 



FOsiCATION LEVEL/ 
MAJOR PROGRAM ARcAS 



FY 92 
8UDC ' 
REQUEST 



AGENCY 



»;SF 
0.99 



ED 
0.00 



DOF 
30.08 



DOO 



OOC 



NASA 



DDI 



HHS 



EPA 



USDA 



UHCERGRADUATE: INFORMAL TOTAL. 



i28.61 I 



TWO-YEAR: IN«^0R»^AL TOTAL 

Faculty Preparation/Enhancement. 
Curriculum D eve I opnienc. Total.., 

Curn'cul.im/Materials 

Laboratory Equipment 

Comprehensive (Org. Reform) 

Student Incentives 

Direct Gtudert Sup -t 

Bridging Proc^'-'nis 

Other 



2.1^ I 
0.00 I 
0.00 I 
0.00 I 
0.00 I 
O.AO I 

1.7? I 
:.72 I 

0.00 I 
0.00 I 



O.AO 
0.00 



O.AO 
0.00 



0.00 



68.78 



0.00 



16.18 



5.24 



0.00 
0.00 
0.00 



0.00 
0.00 



0.00 



1.13 
0.00 
0.00 



0.00 
1.13 
1.13 

0.00 



FOUR-YEAR: INFORMAL TOTAL | 


126 


A9 II 


0.^9 1 


0.00 j 


28 


.95 


Faculty Preparation/enhancement. 1 


U 


11 II 


o.oc 1 


0.00 1 


2 


AO 


Cur-icul'jm rjevalopment. Total... | 


5^ 


22 ;| 


0.00 1 


o.oo 1 


11 


.50 




51 


22 II 






11 


50 




0 


00 II 










Comprehensive (Org. Reform) j 


6 


A8 II 


0.59 1 


0.00 1 


3 


85 


S tudent I ncent i ves | 


2A 


68 |l 


0.00 1 


0.00 1 


11 


20 




2A 


63 II 






n 


20 


Bridging Progrt^s | 


0 


05 M 










Other 1 


30 


01 II 


0.00 1 


0.00 1 


0 


CO 



w.OO 
0.00 
0.00 



0.00 
0.00 



0.00 
68.78 



0.00 
0.00 
0.00 



0.00 
0.00 



0.00 



0.48 
0.00 
0.00 



0.00 
0.48 
0.48 

0.00 



0.00 
0.00 
0.00 



0.00 



0.00 



3.43 
0.11 
0.00 



0.00 
0.11 
0.11 

0.00 



38.90 
38.90 

0.00 
0.00 



29.88 



3.91 



0.00 
0.00 
0.00 



0.00 
0.00 



0.00 



0.00 
0.00 
0.00 



0.00 
0.00 



0.00 



0.00 1 


15.70 1 


5.24 1 


3.32 1 


3.91 1 


0.00 


0.00 1 


9.15 I 


1.76 1 


0.00 j 


0.80 I 




0.00 1 


0.15 1 


0.62 I 


0.00 1 


0.05 I 


0.00 




0.15 1 


0.62 I 




0.05 } 




0.00 1 


0.00 1 


0.00 ! 


1.04 1 


1.00 1 


0.00 


0.00 1 


6.40 1 


2.83 j 


2.19 I 


2.06 1 


0.00 




6.40 1 


2.81 I 


2.16 1 


2.06 1 








0.02 I 


0.03 1 






0.00 1 


0.00 1 


0.04 ! 


0.09 1 


0.00 1 


0.00 
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Table 1. FCCSET Committee on Education a id Human Resources 
FY 1992 Budget Matro. 
(Dollars in Millions) 



EDUCATION LEVEL/ 
MAJOR PROGRAM AREAS 


II FY 9? II 
II 8U0GET 1 1 
1 1 REQUEST 1 1 










AGENCY 












NSF 1 


EO 1 


ODE 1 


ODD 1 


DOC 1 


NASA 1 


ooi 1 


HHS 1 


EPA 1 


USOA 


Program Evaluation/Assessment. . . 


.|| 802.79 II 
-il 0.15 II 


70.72 1 
0.00 1 


0.00 1 
0.00 1 


22.60 1 
0.10 1 


234.80 1 
0.00 1 


5.15 1 
0.00 1 


28.02 1 
0.00 1 


10.92 1 
0.00 1 


421.18 1 
0.05 1 


1.00 1 
0.00 j 


8.40 
0.00 


Predoctoral Fellowships 


.|| 100.53 II 


51.52 1 


0.00 1 


10.04 1 


16.70 1 


0.85 1 


13.80 1 


0.03 1 


6.79 1 


0.80 1 


0.00 


Predoctoral Traineeships 


II 1^3*3^ II 


4.40 1 


0.00 1 


0.00 1 


3.90 1 


0.00 1 


4.70 1 


10.41 1 


126.44 1 


0.00 1 


4.00 


Postdoctoral Fellowships 


.jj 100.08 II 


9.85 1 


0.00 1 


10.05 1 


10.50 1 


3.35 1 


9.10 1 


0.48 1 


52.15 1 


O.cO 1 


4.40 


Postdoctoral Traineeships 


II 157.57 II 


4.00 1 


0.00 1 


0.00 1 


0.00 1 


0.00 j 


0.00 1 


0.00 1 


153.57 1 


0.00 I 


0.00 


Other 


II 290.60 II 


0.95 1 


0.00 1 


2.41 1 


203.70 1 


0.95 1 


0.42 1 


0.00 1 


82.17 1 


0.00 1 


0-00 
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Table 1. FCCSET Commr ^ on Education and Human R esources 
FY .^2 Burnet Matrix 
(Dollars in Millions) 



EDUCATION LEVEL/ 
MAJOR PROGRAM AR6AS 



FY 92 I 
BUDGET I 
REQUEST I 



AGENCY 



NSF I ED 



DOE 



DOO 



DOC 



NASA I 



DO I 



I HHS I EPA 



GRAND TOTAL. 



PRECOLLEGE: FORMAL & INFORMAL.. 
Program Evaluation/Assessme*: 



100. 0%j 

100. 0%| 
100. 0%| 



23.5%| 17.0% 



38.3%| 
92.^^| 



47.5%| 



3.8% 

3.3% 
1.7% 



21.4% 



0.4% 
0.1% 



3.5%| 2.1%| 26.4%| 



2.1%| 
... I 



3.3%| 
0.0%| 



3.3%| 
5.9%| 



0.7%| 
1.2%! 



PRECOLLEGE: FORMAL TOTAL , 

Teacher Preparation/ Enhancement. 
Curriculum Deve I oproent, Total 

Curriculum/Materials 

Educational Technologies , 

Dissemination/Tech. Assistance, 

Comprehensive (Org. Reform) 

Student Incentives , 

Direct Student Support 

Bridging Programs 

Other 



PRECOLLEGE: INFORMAL TOTAL 

Teacher Preparation/tnhancement . , 
Curriculum Development, Total 

Curriculum/Materials 

Educational Technologies 

D i ssemi na t i on/ Tech . Ass i s t ance . 

Comprehensive (Org. Reform) 

Student Incentives 

Direct Student- Support 

Bridging Programs 

Other 



100. 0%| 
100. 0%| 
100. 0%| 
100.0%! 

100.0%! 
100.0%! 
100.0%! 
:oD.o%| 
100. 0%! 
100. c%! 
100.0%! 



100.0%! 
100.0%! 
ico.0%1 
100.0%! 
100.0%! 

103.0%! 

100.0%! 
100.0%! 
100.0%! 
100.0%! 
100.0%! 



37.7%! 
28.8%! 
55.7%! 
55.5%! 
88.0%! 
... I 

98.0%! 
... I 
... I 



1j.6%! 



35.6%! 
... I 

65.8%! 
69.0%! 
56.4%! 
... I 

22.4%! 
29.3%! 
34.5%! 
... I 

32.1%! 



59.3% 
70.9%i 
40.4%j 
41.3%i 

98.6% 



81.3% 



0.1% 
0.1% 

1.4%| 

2.0%| 
2.1%! 



2%1 
1%| 

■ I 



0.3%! 

0.1%! 

0.8%! 

! 1.0%! 



2.0%! 

... I 

1.2%! 



... I 
... I 

0.5%! 
2.6%i 
0.5%! 
91.7%! 



I • I 
I - 1 



... I 

95.1%! 
97.4%! 



0.3%! 

1.8%! 
0.9%! 
12.0%! 



0.2%! 
8.3%! 



! 0.2%! — I 



17.9% 
29.1% 
4.3% 
4.7% 



54.6% 
15.3% 
16.5% 
8.9% 



4.1% 
3.0% 
0.0% 
0.0% 



11.6% 
77.2% 



0.2% 
1.2% 
0.1% 

1.5% 
0.6% 



10.9%! 
23.8%! 
14.3%! 
11.9%! 
37.6%! 
49.4%! 

0.5%! 

0.7%! 

0.9%! 

... I 

20.4%| 



16.9%| 
7.5%! 
7.4%! 
7.8%! 
3.8%! 
... I 

... I 
38.2%! 
44.8%! 

0.7%! 
13.^7.| 



8.6%! 
24.2%! 
7.1%! 
6.1%! 
... I 

35.6%! 
5.1%! 
3.0%! 
2.9%! 
3.6%! 
6.0%! 



5.4%| 
11.1%! 

1.1%! 

0.5%! 

0.8%! 
14.4^1 
17.4%! 

0.5%! 

0.5%! 

0.7%! 
14.0% 
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Table 1 FCCSET Committee on Education and Human Resource^ 
FY 1992 Budget Matrix 
(Dollars in Millions) 





i FY 92 II 










AGENCY 












E0iir/>TI0N LEVEL/ | 


1 BUDGEl 1 1 






















MAJOR PROGRAM AREAS | 


j REQUEST II 


NSF 1 


ED i 


DOE 1 


DOO 1 


DOC 1 


NASA 1 


DOI 1 


HHS 1 


EPA 1 


USDA 


UHUtRGRADUATE: FORMAL & INFORMAL. ... | 


1 !00.0%| 1 


27.7X| 


3.4X| 


6.3X| 


36.9X| 


0.4X| 


5.2X| 


1.8X| 


1^,7X| 


o.yx| 


2.6% 


Program E va I uat ion/ Assessment. ... j 


1 100.0X1 1 


... 1 


... 1 


74.ixj 


... j 


... 1 


... 1 


o.oxj 


25.9.XI 


... 1 


— 


UNDERGRADUATE: FORMAL TOTAL 1 


1 100.0X11 


3r.7X| 


4.6X| 


... 1 


30.8X| 


0.5X| 


2.5X| 


1.0X| 


19.1X| 


0.1X| 


3.6X 


^4 l/m V^Jtn^ VAVAl 1 


1 100.0X|| 


44.7X| 


... 1 


... 1 


... 1 


0.6X| 


3.5X| 


0.7X| 


50.4X| 


... 1 


... 


Foculty Preparat ion/Enhancefnent . j 


1 100.0X| 1 


80.6X| 


1 


1 


... 1 


... 1 


17.9X| 


O.Txj 


0.7X| 


... 1 


— 


Curriculun Developtnent, Total...} 


1 100.0%| 1 


100. ox 1 


... 1 


... 1 


... 1 


1 


... 1 


... 1 


... 1 


... 1 


... 




1 100.0X1 1 


100.0X1 


... 1 


... 1 


... j 


... 1 


... 1 


... 1 


... 1 


... 1 


... 




1 iOO.OX| 1 


100. 0X| 


1 


... 1 


... 1 


... 1 


... 1 


... 1 


... 1 


... 1 


... 




1 100.0X| 1 


,1 00 . ox 1 


1 


1 


... j 


... 1 


... 1 


... 1 


... 1 


... 1 


— 




1 1 f\f\ fW 1 1 

1 lUU.UT^I 1 


... 1 


... 1 


... 1 


... 1 


1.3X| 


... 1 


1.2X| 


97.5X| 


... 1 


— 




1 100.0X|| 


... 1 








1.3xj 


... 1 


1.2xj 


97.1>X\ 










... 1 


::: | 


::: | 


::: | 


... 1 


... 1 


... 1 


... 1 


::: | 


... 




1 loo.oxji 


... J 








... 1 


... 1 


... 1 


100. 0%| 






FOUR -YEAR: FORMAL TOTfL | 


1 100.0X11 


37.4X| 


4.8X| 




32.1X1 


o.sxj 


2.5X| 


1.0X| 


17.8X| 


0.1X| 


3.7X 


Faculty Preparat ion/Erh^ancement. 1 


1 loo.oxjj 


99.4X| 








... 1 


... 1 


0.2xj 


... 1 


0.4xj 




Curriculum Development , Total...! 


I 100.0X11 


87.6X| 








0.3X| 


2.4X| 


0.7X| 


0.2X| 


o.ixj 


O.OX 




j 100. oxj j 


81.6X| 


13. oxj 






0.4X| 


3.5xi 


1.1X| 


0.3X| 


0.1X| 


COX 




1 100.0X11 


99.9X| 








... 1 


... 1 


... 1 


o.ixj 






Coniprehensive (Org. Reform) j 


1 ioo.or;|| 


31.6X| 






17.4xj 


... 1 


4.3X| 


1.4X| 


13.5X| 




31. 9X 




1 100.0X1 1 


12.6X| 


5.1%| 




51.0X| 


0.8X| 


2.5X| 


0.7X| 


?7.3X| 


0.1X| 


COX 




j 100. oxj 1 


12.6X| 


s.ixj 




51. oxj 


0.8X| 


2.5xj 


O.Txj 


27.3xi 


o.ixj 


O.OX 






... , 








... 1 


... 1 


... 1 


... 1 








1 100. oxj 1 


48.0X1 








... 1 


5.7X| 


35.9X1 


10.3X| 




O.OX 



3^u 



I I 



Table 1. FCCSET CoTrtTmiee on Educatfon- and Human Resources 
FY 1992 Budget Matrix 
(Dollars Infvtfntans) 



education level/ 
hajor program areas 



II PY92 II 

II BUOGcT II 

II REQUEST II NSF 



AGENCY 



ED 



DOE 



UUv 1 


POC 1 NASA 1 


DDI 1 


HHS 1 


EPA 1 


53.5X| 


1 12.6X1 


A.1X| 


2.7X| 


3.0X| 


1 

- 1 
... 1 


--- 1 22.6X| 

— 1 — 1 

— 1 ... 1 

1 """ i 


... 1 
... 1 
... 1 


5.2X| 
... 1 
... 1 


... 1 
... ( 
... 1 


... 

1 


... 1 ... 1 
1 ... j 
--- 1 27.9X| 


... 1 
... 1 
... 1 
... 1 


... 1 
... 1 
... 1 
6.AX| 


... j 
... 1 
... 1 
... 1 


1 
1 


--- 1 27.9X| 
... 1 ... 1 


... 1 
... 1 


6.4X| 
... 1 


... 1 
... , 




... 1 ... j 


... j 


... 1 


... 1 


5A.AXI 


--- 1 12,A%| 


4.1X| 


2.6X| 


3.1X| 




--- 1 64.8X| 


12.5X| 


... j 


5.7X| 


75.9X| 


1 0.3X| 


1.2X| 


... 1 


0.1X| 


75.9X1 


--- 1 0.3X| 
... 1 ... 1 


1.2X| 
... 1 


... 1 
... 1 


O.ixj 




... 1 ... 1 


... 1 


16.0X| 


... 1 
15.AX| 




1 25.9X1 


11.5X1 


8.9X| 


8.3X[ 




1 26.0X| 


11.AX| 


8.8X| 


S.Axj 




... i ... 1 


AO.Oxj 


60.0X| 


... 1 


99.6X| 


... 1 ... 1 


o.ixj 


0.3X| 


... 1 













I USDA 



UNDERGRADUATE: INFORMAL TOTAL. 



TWO-YEAf,: INF0;jHAL TOTAL || 

Faculty Preparation/Enhancement. | j 
Curriculum Development, Total. ..|{ 

Curn'culum/Moterials 1 1 

Laboratory Equipment || 

Comprehensive (Org. Reform) || 



Direct StucJent Support. 
Bridging Progra*ns. 
Other 



FOUR- YEAR: INFORMAL TOTAL 

Faculty Preparation/Enhancement. 
Curriculum Development, Total... 

Curriculum/Mater iali* .... 

Laboratory Equipment 

Comprehe.isive (Org. Reform) 

Student Incentives 

Direct Student Support 

Bridging Programs 

Other 



100.0^1 1 
100.0X11 



0.8X 



Student Incentives || 100.0X|| 

...|| 100.0X11 



18.9X 



100.0X11 100. OX 



23. 4X 



53. 3X 



65. 7X 
65. 7X 



100.0X11 0.5Xj --- I 22. 9X 

mO.uXll — I .. I 17.0X 

100.0X11 ... I ... I 22.5X 

100.0X11 ... I ... I 22.5X 

II - I - I -.. 

100.0X11 9.1X1 I 59.AXI 

100.0X11 ... I ... I 45.4X1 

lOO.OXlj ... I ... I 45.5X 
100.0X11 

loo.oxjj 
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Table 1. FCCSET Committee on Education and Human Resources 
FY 1992 Budget Matrix 
^; (Dollars in Millions) 



EDUCATION LEVEL/ 
MAJOR PROGRAM A(:EAS 


II 92 II 








AGENC 












II BUDGET \\' 
II REQUEST II 


NSF 1 ED 


1 ODE 1 


DOO 1 


DOC 1 


NASA 1 


DOI 1 


HHS 1 


EPA 1 


USDA 


Program Evaluation/Assessment. . . 


II 100.0%|| 
11 - II 


8.8%| 
1 


1 2.8%j 

1 i 


29.2%| 
... 1 


0.6%| 
... 1 


3.5%| 
... 1 


1.A%| 
... 1 


52.5%| 
... 1 


0.1%| 
... 1 


1.0% 




1 1 100. ox| 1 


51.2%| 


1 iO.0%1 


16.6%| 


0.8%| 


13.7%| 


0.0%| 


6.8%| 


0.8%| 






II 100.0X11 


2.9%| 


1 6.5%| 


2.5Xi 


... 1 


3.1-1 


6.8%| 


82.2X| 


... 1 


2.6% 




II loo.oxjj 


9.8%! 


1 10.0%| 


10.5%| 


3.3%j 


9.% 


0.5%| 


52.1%| 


0.2%| 


A.A% 




II 100.0%! 1 


2.5%i 


1 1 


... 1 


... 1 


... 1 


... 1 


97.5%| 


... 1 






II 100.0%|| 


0.3%| 


1 0.8X| 


70.1%) 


0.5%| 


0.1X| 


... 1 


28.3%| 


... 1 





Table 2. FCCSET Obifimittee oh Education and Human Resources 
FY1991Budget Matrix 
(Dollars in Miliicns) 



EOUCATIOH LEVEL/ 
MAJOR PROGRAM AREAS 



FY 91 
PLAN 



AGENCY 



NSP 



ED 
235.00 



DOE 1 


DOO 1 


DOC 1 


NASA 1 


001 1 


HHS 1 


EPA 1 


U9DA 


64. U 1 


416.04 1 


7.20 1 


68.15 1 


40.58 1 


486.33 1 


6.59 i 


19.95 


20-82 1 


5. 17 1 


0. 55 1 








1 c/ 1 
1 .34 I 


1 .d\J 


0.08 1 








0.01 1 


0.40 1 






0.00 1 


0.002 1 


0.31 1 


1.38 1 


0.88 1 


9.19 1 


0.70 1 


0.70 


— 1 


0.002 1 


... 1 


0.49 1 


0.37 1 


... 1 


... 1 


... 


0.00 1 


0.00 1 


0.10 1 


0.40 1 


0.13 1 


0.00 1 


0.67 1 


0.50 


... 1 


... 1 


— 1 


0.40 1 


0.13 1 


... 1 


0.67 1 


0.50 


... 1 


1 


0.10 1 




... 1 


1 


I 





0.00 1 


... 1 


... 1 


0.22 1 


... 1 


... 1 


... 1 


0.20 


0.00 1 


0.00 1 


0.21 1 


0.27 1 


0.00 1 


9.19 1 


0.02 1 


O.GO 


— 1 


... 1 


0.21 1 


0.05 1 


... 1 


9.19 1 


... 1 


--- 


— 1 


... 1 


... 1 


0.22 1 


... 1 


... 1 


0.02 1 


... 


0.00 1 


... 1 


— 1 


... 1 


0.38 1 


... 1 


... 1 


... 


20.74 1 


5.17 1 


0.24 1 


11.94 1 


19.76 1 


1.06 1 


0.84 1 


0.50 


7,86 1 


0.63 1 


0.20 1 


5.05 1 


1.59 1 


0.12 1 


0.01 1 


... 


1.65 1 


0.20 1 


0.04 1 


4.55 1 


2.57 1 


0.00 1 


0.29 1 


0.00 


1.65 1 


0.20 1 




2.75 1 


2.52 1 


... 1 


0.18 1 


... 






0.02 1 


n 07 t 

U • U f 1 






0.01 1 








0.02 1 


1.73 ' 






0.10 1 




6.95 1 






0.05 1 






0.0*f 1 




3.08 1 


4.34 1 


0.00 1 


0.26 1 


14.20 1 


0.92 1 


0.19 1 


0.50 


2.88 1 






0.26 1 


14.16 1 


0.73 1 


0.15 ! 




0.20 1 


4.34 1 


... 1 




o.o/» 1 


0.19 t 


0.04 1 


50 


1.20 1 




... 1 


2.03 1 


1.40 1 


0.02 1 


0.31 1 





GRAND TOTAL. 



1715.70 



371.66 



PRECOLLEGE: FORMAL & INFORMAL 

Program Evaluation/ Assessment 



514.65 
9.49 



212.65 
9.00 



228.10 



PRECOLLEGE: FORMAL TOTAL , 

Teacher Preparation/Enhancement., 
Curriculum Development, Total.... 

Curriculum/Materials 

Educational Technologies ... 

Disse.-ni nation/ Tech. Assistance. 

Codiprehenpive (Org. Reform). 

Student Incentives 

Direct Student Support 

Bridging Programs 

Other 



405.63 
296.56 
63.25 
53.90 
5.85 
3.50 
29.84 
9.69 
9.45 
0.24 
6.28 



164.37 
93.70 
35.35 
29.50 
5.85 

29.^2 
0.00 



5.90 



228.10 
202.00 
26.10 
22.70 

3.40 
0.00 

0,00 



PRECOLLEGE: INFORMAL TOTAL 

Teacher Preparat^* on/ Enhancement . . 
Curriculum Development, Total.... 

Curriculum/Materials 

Educational Technologies 

Dissemination/Tech. Assistance. 

Comprehensive (Org. Reform) 

Student Incentives 

Direct Student Support 

Bridging Programs 

Other 



99.53 
15.46 
34.95 
32.30 
0.80 
1.85 
9.67 
32.49 
27.18 
5.31 
6.96 



39.28 

25.65 
25.00 
0.6*? 

2.63 
9.00 
9.00 

2.00 



0.00 
0.00 



0.00 
0.00 



* InrUidos C'ticgory I Progr.in", fn[ 
•w'OU. Vu'iihor^ tTtiy rot ^um t'-» r • m 
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Table 2. FCCSET Committee on Education and Human Resources 
FY 1991 Budget Matrix 
(Dollars In Millions) 



1 

EDUCATION LEVEL/ | 
MAJOR PROGRAM AREAS | 


1 ] 

1 fY ^1 ] 
1 PLAN ] 












AGENCY 
















NSF 1 


ED 1 


DOE 1 


DOO 1 


DOC 1 


NASA 1 


DOl 1 


HHS 1 


EPA 1 


USDA 


UNDERGRADUATE: FORMAL & INFORMAL | 

Program Evaluation/Assessment. . . . | 


1 Al'S.90 ]| 
1 0.13 ]| 


100. 


96 1 


6.90 1 
1 


20.53 1 
0.08 1 


176.08 j 
... 1 


1.92 1 


25.53 1 
... 1 


8.A2 1 

0.0-; 1 


61.26 1 
OM 1 


4.45 1 
. . • 1 


10.85 


iiuncDi (^AniiATC* cnouAi thtai I 


1 90/ 09 t 1 


99. 


97 1 


6.90 1 


0.00 1 


107.30 1 


1 . 


92 1 


6.67 1 


2. 


98 1 


57. 9A 1 


0.39 j 


10 


85 


TWO-YEAR: FORMAL TOTAL | 


12.57 ]| 


5. 


58 1 


0.00 1 


0.00 1 


0.00 1 


n 

v ■ 


DA 1 


O.CQ 1 


u. 


1 Ct 1 


6.81 1 


0.00 1 


0 


00 


Faculty Preparation/Enhancement. 1 


1.5A 11 


1. 


50 1 


1 


... 1 


... 1 






... 1 


0. 


02 1 


0.02 1 


... 1 






Curriculum Development, Total...] 


2.50 II 


2. 


50 1 


0.00 1 


p. 00 1 


0.00 j 


u. 


UU 1 


0.00 I 


0. 


00 1 


0.00 1 


0.00 1 


0 


00 




0.20 II 


0. 


20 1 


... 1 


... 1 


... 1 






... 1 






... 1 


-- - 1 








2.30 II 


2. 


30 1 


... 1 


... 1 


... 1 






... 1 






... 1 


j 








1.58 II 


1 , 


58 1 


0.00 1 


... 1 


• • 1 






... 1 






... 1 


1 








6.37 1 


0. 


00 1 


0.00 1 


0.00 1 


0.00 1 


0. 


08 1 


0.00 I 


0, 


08 1 


6.21 1 


0.00 1 


0 


00 




6.37 II 






... 1 


... 1 


... 1 


0. 


08 I 


... 1 


0. 


08 I 


6.21 1 


- - - 1 
















... 1 
















... 1 








0.58 II 






::: | 




■■■ 1 






!" 1 






0.58 1 








FOUR-YEAR: FORMAL TOTAL | 


282.35 II 


9^. 


39 1 


6.90 1 


0.00 1 


107.30 1 


1. 


8A 1 


6.67 1 


2. 


88 1 


51.13 1 


0.39 1 


10 


85 


Faculty Preparation/Enhancement.] 


:o.oi II 


19. 


85 1 














0. 


06 I 




0.10 1 






Curriculum Development, Total...] 


59. o; 11 


50. 


95 1 


5.90 1 


0.00 1 


0.00 1 


0. 


25 1 


1.60 I 


0. 


11 1 


0.15 1 


0.05 1 


0.60 




3A.85 II 


26. 


21 1 


5.90 1 






0. 


25 I 


1.60 1 


0. 


11 1 


0.13 1 


0.05 1 


0 


60 




2A.76 II 


2A. 


7A 1 


















0.02 1 








comprehensive (Org. Reform) ] 


25.29 II 


2. 


38 1 






6.80 1 






1.62 1 


G. 


7A 1 


A. 00 I 




9 


75 




175. 2A II 


19. 


86 1 


1.00 1 


0.00 1 


100.50 I 


1. 


59 1 


3.29 1 


1. 


30 I 


A6.96 1 


0.24 1 


0 


0 




175. 2A II 


19. 


86 1 


1.00 1 




100.50 1 


1. 


59 1 


3.29 1 


1, 


30 1 


46.96 I 


0.24 1 


0 


50 


Bridging Programs ] 










1 






















Other ] 


2.21 II 


1. 


35 1 




... 1 








0.16 1 


0, 


67 1 


0.03 1 









£ 



Table 2. FCCSET Committee on Education and Human Resources 
FY 1991 Budget Matrix 

(Dollars in Millions) 



EDUCATION LEVEL/ 
HAJOR PROGRAK AREAS 



FY 91 
PLAN 



II 

II- 

II 



AGENCY 



NSF 



1 ED 1 


DOE 1 


DOO 1 


DOC 1 


NASA 1 


DOI 1 


HHS 1 


EPA 1 


USDA 


1 0.00 1 


20.45 1 


68.78 1 


0.00 1 


I. .86 1 


5.43 1 


3.28 1 


4.06 1 


n nn 

Ua uu 


1 0.00 1 


0.93 1 


n nn I 


U.UU 1 


u.oo 1 


0.00 1 


0.10 1 


0.00 1 


0.00 










0.40 1 


1 


... 1 


... 1 





1 0 . 00 1 


n nn I 


U.UU 1 


0.00 1 


0.00 1 


0.00 1 


0.00 1 


0.00 1 


0.00 


1 0.00 1 


■■; 1 


... 1 


... 1 


... 1 


... 1 

1 


... 1 

... 1 


... 1 

... 1 


... 

... 


1 0.00 1 


0.93 1 


0.00 [ 


U.UU 1 


n / z. s 
U.4o 1 


0.00 1 


0.10 1 


0.00 1 


0.00 


1 1 


0.93 1 






U.mO I 




0.10 1 




... 


1 0.00 1 


... 






n nn 1 


... 


1 




... 1 


1 0.00 1 


19.52 ; 


68.78 1 


0.00 1 


18.00 1 


5.43 1 


3.18 1 


4.06 1 


0.00 1 




1.40 1 






8.35 1 


1.83 1 




0.95 I 




1 0.00 1 


3.20 1 


38.90 1 


0.00 1 


3.45 1 


0.74 j 


0.00 I 


0.05 1 


0.00 1 




3.20 1 


38.90 1 




3.45 1 


0.74 1 




0.05 I 




1 0.00 1 


7.60 1 










1.00 1 


1.00 I 


0.00 1 


1 0.00 1 


7.32 1 


0.00 1 


0.00 1 


6.20 1 


2.82 1 


2.10 1 


2.06 j 


0.00 1 




7.32 1 






6.20 1 


2.80 1 


2.07 1 


2.06 1 














0.02 1 


0.03 ! 










29.86 1 






0.04 j 


0.08 1 




0.00 



UNDERGRADUATE: INFORMAL TOTAL. 



1:1.85 II 0.99 



TWO-YEAR: INFORMAL TOTAL 

Faculty Preparation/Enhancement 
Curriculum Development, Total.., 

Curriculun/Materials , 

Laboratory Equipment 

Coniprehensive (Org. Reform) 

Student Incentives , 

Direct Student Support 

Bridging Programs 

Other 



2.29 
0.40 
0.00 



0.40 
1.49 
1.49 

0.00 



II 
II 
II 
II 
II 
II 

I! 
II 
II 
II 



0.40 
0.00 



0.40 
0.00 



FOUR -YEAR: INFORMAL TOTAL , 

Faculty Preparation/Enhancecoent, 
Curriculum Development, Total.., 

Curriculum/Materials 

Laboratory Equipment 

Cofnprehen-Jive (Org. Reform) 

Student Incentives 

Direct Student Support 

Bridging Programs 

Other 



119.56 
12.53 
46.34 
46.34 

10.19 
20.50 
20.45 
0.05 
30.00 



II 
II 
II 
II 
II 
II 
II 
II 
II 
II 



0.59 
0.00 



0.59 
0.00 
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Table 2. FCCSET Committee m Education and Human Resources 
FY 1991 bL'rtGtit Matrix 
(Dollars in Millions) 



EObCATlON LEVhL/ 
MAJOR PROGRAM AREAS 


11 1 1 
II ^1 II 
1 1 (^LAN 1 1 










AGENCY 












NSF 1 


ED 1 


DOE 1 


DOG 


DOC 1 


NASA 1 


DOI 1 


HHS 1 


EPA 1 


USDA 


GRADUATE 

Program E va I uati>ri/ Assessment 


II 7dA.15 II 
II 0.13 II 


58.05 1 


0.00 1 


2?. 79 1 
0.U8 1 


234.79 


4.79 1 


29.30 1 


11.51 1 


414.42 1 
0.05 1 


0.60 1 


7.90 




II 8^-34 II 


40.40 1 




7.78 1 


16.68 


..85 1 


12.40 1 


1.39 1 


5.44 1 


0.40 1 






II K4.06 II 


2.00 1 




2.00 1 


3.91 




4.10 1 


9.64 1 


118.91 1 




3.50 




II 100.02 11 


8.05 1 




7.79 1 


10.50 


3.0? 1 


12.40 1 


0.48 1 


53.18 1 


0.20 1 


4.40 




II 161.67 II 


4.70 1 




... 1 










156.97 1 








11 292.93 II 


2.90 1 




5.14 1 


203.70 


0.92 1 


0.40 1 




79.87 1 







Table 3. FCCSET Committee on Education and Human Resources 
FY 1990 Budget Matrix 
(Dollars in Millions) 



EDUCATION LEVEL/ 
MAJOR PR 3RAH AREAS 















AGENCY 












FY 90 j 
























PLAN 1 


N3F 1 


ED 1 


DOE 1 


000 1 


DOC 


1 NASA 1 


DOI 


HHS 1 


EPA ; 


USDA 


DOL i 


i^rj.oQ 1 


277.78 { 


162.90 1 


42.04 1 


416,04 1 


7.31 


1 50.91 1 


27.14 1 


435.42 1 


26.93 1 


19.60 


0.00 1 




:========== 


=======:-==: 


:======r:r= 


========r= 


======== 


=========== 


:sss:s=s: 








:=sssssss| 


343.66 1 

1 1 


147.94 1 


157.50 1 
1 


7.12 1 


5.17 1 


0.64 


1 6.99 1 


11.26 


5.18 1 


1.16 1 


0.70 


0.00 I 


4.66 II 


4.37 1 


... j 


0.05 1 


... 1 


... 


1 1 
1 1 


0.01 1 


0.23 1 


1 


. • - 




277.25 II 


113.56 1 


157.50 1 


0.00 1 


0.00 j 


0.45 


1 1-1^ 1 


0.46 1 


3.41 1 


0.52 I 


0.20 1 


0.00 1 


189.86 1 


62.10 1 


126.80 I 


... j 


0.00 1 


0.15 


1 0.49 1 


0.27 1 


... 1 


0.05 1 






41. 6A 1 


26.87 1 


13.70 I 


0.00 I 


0.00 1 


0.09 


I 0.18 1 


0.11 


0.50 1 


0.19 I 


0.00 1 


0.00 1 


35.86 II 


21.20 1 


13.70 1 


... I 


... 1 


0.01 


1 O-IS 1 


0.11 


0.50 1 


0.16 1 






II 


!>.6/ 1 


















... 


... 1 


0.11 II 






... 1 


1 


0.08 


1 






0.03 1 






32.98 II 


18.51 1 


14.00 1 


... I 


... 1 


— 


1 0.22 1 


1 


... 1 


0.05 1 


0.20 1 


... 1 


6.91 II 


0.30 1 


3.00 I 


0.00 1 


0.00 1 


0.21 


I 0.27 1 


0.00 1 


2.91 1 


0.22 1 


0.00 1 


0.00 1 


6.67 II 


0.30 1 


3.00 1 


... 1 


— 1 


0.21 


1 0.05 1 


... 1 


2.91 1 


0.20 1 


... 1 




0.24 II 


... 1 


... 1 


... 1 


... 1 


... 


I 0.22 1 


1 


1 


0.02 1 


... 1 


... 1 


5.86 II 


5.78 1 


... I 


... j 


... 1 


— 


1 1 


0.08 1 


... 1 


... 


... 1 


... 1 


61.74 II 


30.01 1 


0.00 1 


7.07 1 


5.17 1 


0.19 


1 1 


10.79 1 


1.53 1 


0.64 1 


0.50 1 


0.00 1 


7.30 II 


... 1 


... 1 


3.20 1 


0.63 1 


0.15 


2.12 1 


1.08 1 


0.12 1 


... 1 


... 1 




21.98 jj 


16.33 1 


0.00 1 


1.10 1 


0.20 1 


0.04 


1 2,73 1 


1.40 1 


0.00 1 


0.18 1 


0.00 1 


0.00 1 


20.31 II 


15.70 1 


... 1 


1.10 1 


0.20 1 


... 


1 1*37 1 


1.39 1 


... 1 


0.05 I 






0.73 II 


0.63 1 








0.02 


1 0.07 1 


0.01 I 




0.00 1 






0.94 II 










0.02 


0.79 1 






0.13 1 






5.91 II 


4.76 1 




1.10 1 






1 0.05 1 












16.34 II 


7, no 1 


O.GO 1 


1.47 1 


4.34 I 


0.00 


1 0.24 1 


1.18 I 


1.39 1 


0.22 I 


0.50 1 


0.00 1 


11.24 II 


/ . 1 




1.47 I 






0.24 1 


1.15 I 


1.20 1 


0.18 I 






5.10 II 








4.34 1 




... 1 
1 


0.03 I 


0.19 I 


0.04 1 


0.50 1 




10.21 II 


1.92 1 




0.20 I 






0.70 1 


7.15 1 


0.02 1 


0.24 1 







GRANO TOTAL 

PRECOLLEGE, FORMAL AND INFORMAL 
Program Evaluation/ Assessment 



PRECOLLEGE: FORMAL TOTAL 

Teacher Preparation/Enhancenvent. . 
Curriculum Development 

Curriculum/Mat' ials 

Educational Technologies 

Oiss«nninat ion/Tech. Assistance. 
Comprehensive (Org. Reform) . ... 
Student Incentives 

Direct Student Support 

Bridging Programs 

Other 



PRECOLLEGE: INFORMAL TOTAL 
Teacher Preparation/Enhancement.. 
Curriculun Development 

Curr iculun/Materials 

Educational Technologies 

Oisseminat ion/Tech. Assistance. 

Comprehensive (Org. Reform) 

Student Incentives 

Direct Student Support 

Bridging Programs 

Other 



Il 



* Includes Catcgcy 1 programs only. 

MOIE: Nuniixvps mny »,ot Sum to totals due to rourxiing. 
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Dir. 
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Table 3. FCCSET Committee on Education and Human Resources 
FY 1990 Budi^t Matrix 
(Dollars in Mi'lions) 



1 

EDUCATION LEVEU/ | 
MAJOR PROGRAM AREAS | 


1 II 
1 FY 90 ||- 












AGENCY 












1 PLAN 1 1 


NSF 1 


ED 1 


DOE 1 


DOO 1 


DOC 


1 NASA 1 


001 1 


KKS 1 


EPA 1 


USOA 1 


DOL 


UNDERGRADUATE, TOTAL | 


1 383.95 Ii 


82.97 1 


5.40 1 


18.00 1 


176.08 1 


2.07 


1 19.89 1 


14.32 1 


48.89 1 


5.23 1 


11.10 1 


0.00 


z:==========rr======= 1 


1 II 


1 


1 




1 








1 




1 




Program Evaluation/Assessment | 


1 0*^6 II 


0.50 1 


... j 


0.05 1 


... 1 


... 


1 1 


0.01 1 


... 1 


... 1 


... 1 


... 


UNDERGRADUATE: FORMAL TOTAL | 


1 269.79 1, 


81.07 1 


5.40 1 


0.00 1 


107.30 1 


2*07 


1 5*^^ 1 


11.30 1 




n ^0 1 


11 in 1 


u.uu 


1 


























2* YEAR: FORMAL | 


5.94 II 


4.18 1 


0.00 1 


0.00 1 


0.00 1 


0.08 


1 0.00 1 


0.10 I 


1.43 I 


0.15 1 


0.00 1 


0.00 


Faculty Preparation/Enhancement..] 


1.35 II 


1.31 1 


... 1 


... 1 


... 1 




1 1 


0.02 1 


0.02 I 


... I 


... 1 




Curriculun Development | 


1.68 II 


1.68 1 


0.00 1 


0.00 1 


0.00 I 


0.00 


1 0.00 I 


0.00 I 


0.00 I 


0.00 1 


U.QO I 


0.00 


Curriculuq/Haterials | 


0.10 II 


0.10 1 


... 1 


... 1 


... 1 


... 


1 -■- 1 


... 1 


... 1 


... 1 


... 1 




Laboratory Equipment | 


1.58 II 


1.58 1 


... 1 


... 1 


... I 


... 


1 --■ 1 


... I 


... I 


... 1 


... 1 


... 


Comprehensive (Org. Reform) ... . | 


1.19 II 


1.19 1 


... 1 


... 1 


... 1 


... 


1 ■■■ 1 


... 1 


... I 


... 1 


... 1 


... 




1.18 II 


0.00 1 


0.00 1 


0.00 j 


o.co 1 


c.08 


1 0.00 1 


0.08 I 


0.87 I 


0.15 1 


0.00 I 


0.00 
... 




1.18 11 


... 1 


... 1 


— 1 


... 1 


0.08 


1 ■-■ 1 


0.08 I 


0.87 I 


0.15 1 


... I 


Bridging Programs | 


0.00 II 


... 1 


... 1 


... j 


... 1 


... 


1 -■- 1 


... 1 


... I 


... I 


... I 


... 




0.54 II 
















0.54 I 








A-YEAR: FORMAL | 


263.86 II 


76.09 1 


5 40 1 


0.00 1 


107.30 1 


1.99 


1 5.v7 1 


11.20 1 


44.17 1 


0.34 1 


11.10 1 


0.00 


Faculty Prcparation/ErViancement..| 


18.24 II 


17.99 1 












0.06 1 


0.04 I 


0.15 1 








44.81 II 


36.92 1 


5.40 1 


0.00 1 


0.00 1 


0.41 


1 1.50 1 


0.56 I 


0.01 I 


0.00 1 


0.00 j 


0.00 


Curriculuq/Haterials | 


24.10 II 


16.23 1 


5.40 1 






0.41 


1.50 1 


0.56 1 








Laboratory Equipment | 


20.71 II 


20.70 1 














0.01 1 








Co»v)rehenoive (Org. Reform) . ...| 


21.94 II 


1.79 1 






6.80 1 




1.62 I 


0.63 I 






11.10 1 




Stu3e^>t Incentives | 


169.21 II 


17.63 1 


0.00 1 


0.00 1 


100.50 1 




1.79 I 


3.45 1 


44.09 1 


0,17 i 


0.00 1 


0.00 


Direct Student Support | 


169.21 II 


17.63 1 






100.50 1 


1.58 


1.79 I 


3.4S • 


44.09 1 


0.17 1 








0.00 jj 


























9.67 II 


2.56 1 










! 0,56 ' 


6.50 1 


0.03 1 


0.02 1 







Table 3. FCCSET Committee on Education and Human Resources 
FY 1990 Budget Matrix 
(Dollars in Millions) 



1 

EDUCATION LEVEL/ 1 
MAJOR PROGRAM AREAS 1 


11 












AGENCY 
















FY 90 II' 
PLAN 1 1 


NSF 1 


ED 1 


DOE 1 


DOD 1 


nnp 


1 NASA 1 

1 nnwn i 


DOT 1 


HHS 1 


EPA 1 


USDA j 


nni 

UUL 


UNDERGRADUATE: INFORMAL TOTAL 1 


113.62 II 


1.40 1 


0.00 1 


17.95 1 


Aft 7R 1 


n nn 


I 14.43 1 




x xn 1 


4. 


74 j 


0. 


00 i 


n nn 

U.UU 


2- YEAR: INFORMAL TOTAL 1 


1.43 II 


0.30 1 


0.00 1 




0.00 1 


n nn 


i n 1 


n nn I 


nil 


0. 


00 1 


0. 


an 1 
00 1 


n nn 


Faculty Preparation/Enhancement. . 1 


0.00 II 




















1 




1 






0.00 II 


0.00 1 


0.00 ! 


0.00 1 


0.00 1 


0.00 


1 0.00 1 


0.00 1 


0.00 1 


0. 


00 1 


0. 


00 1 


0.00 


Curr iculun/Haterials , .1 


0.00 II 
























1 




Laboratory Equipment 1 


0.00 II 




... 




... 






!!] 






1 




1 




Comprehensive (Org. Reform) ....1 


0.30 II 


0.30 1 


... 




... 




\ 


!!! 






1 




1 




Student Incentives • 1 


1 .13 II 




n nn I 


a An 1 




u.uu 


\ n AX 1 


n nn 1 

U.UU 1 


n in 1 
U. lU 1 


0. 


00 1 


0. 


00 1 


U.UU 


Direct Student Support • • 1 


0.93 II 






n L(i 1 






1 n AX 1 




n in 1 

U. tU 1 












Bridging Programs 1 


0.20 II 


— 




0.20 j 






! 






- 


- 1 




- 1 






0.00 II 


... 












... 


... 












4- YEAR: INFORMAL TOTAL | 


112.19 1 1 


1.10 1 


0.00 1 


17.35 1 


68.78 1 


0.00 


1 14.00 1 


3.02 1 


X ?n 1 


4. 


74 1 


0. 


00 1 


n nn 

U.UU 


Faculty Preparation/Enhancement. . 1 


8.88 II 


0.00 1 




1.38 1 






1 6.00 I 


^ ',0 1 




1. 


10 I 










45.02 1 1 


0.15 1 


0.00 1 


3.20 1 


38.90 1 


0.00 


1 2*^0 1 


0.37 1 


0.00 1 


0. 


10 1 


0, 


00 1 


0.00 




45.02 II 


0.15 1 




3.Z0 I 


38.90 1 




1 2.30 I 


0.37 I 




0. 


10 I 






































Comprehensive (Org. Reform) | 


8.85 II 


0.45 1 




5.40 1 










1.00 1 


2. 


00 1 










19.41 II 


0.50 1 


0.00 1 


7.37 1 


0.00 I 


0.00 


I 5.70 1 


2.19 1 


2.11 1 


1. 


54 1 


0. 


00 1 


0.00 


Direct Student Support | 


1 19.32 II 


0.50 1 




7.37 1 






! 5.70 I 


2.17 1 


2.04 I 


1. 


54 I 








Bridging Programs j 


1 0.09 II 


0.00 1 












0.02 1 


0.07 I 














1 30.02 II 








29.88 I 






0.06 I 


0.08 I 
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Table 3. FCCSET Committee on Education and Hui^an Resources 
FY 1990 Budget Matriif 
(Dollars in Millions) 



EOUCATIOH LEVEL/ ^ 
MAJOR PROGRAM AREAS 


! 1 II 
II 90 11 
1 i ^LAN 1 1 










AGENCY 












NSF 1 


ED 1 DOE 1 


DOD 1 


DOC 


1 NASA 1 


DOI 1 


HHS ! 


I'PA 1 


USOA 1 


DOL 


GRADUATE 

Program Evaluation/Assessment. . . . 


II ^8.46 II 
II 0 0 II 


46.87 1 


0.00 1 16.92 1 
--- 1 0.05 1 


234.79 1 


4.60 


1 24.03 1 


1 56 1 


381.35 1 
0.05 1 


20.54 1 


7.80 1 


0.00 


Predoctoral Fellowships 


II 79.59 II 


30.66 1 


1 6.90 i 


16.68 1 


0.85 


1 9.56 1 


0.03 1 


4.24 1 


10.67 1 






Predoctoral Traineeships 


II 120.96 II 


2.00 1 




3.91 1 




1 2.10 1 


1.01 1 


109.02 1 


U.12 1 


2.80 1 




Postdoctoral Fellowships 


II 106.09 II 


8.90 1 


--- 1 5.80 1 


10.50 1 


2.85 


i 12.00 1 


0.5:> 1 


51.32 1 


9.20 1 


5.00 1 






II U8.80 II 


4.00 1 








1 ■■■ I 




144.80 1 










II 282.93 II 


1.31 1 


--- 1 4.17 1 


203.70 1 


0.90 


1 0.37 1 




71.93 1 


0.55 1 
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Table 4. FCCSET Committee on Education and Human Resources 
Pi 1990-1992 Budget Comparison 
(Dollars in MtiHons) 



ERLC 



I« Htt^nf inn T Dvol/ \A^\nr 
CUUtauUn L/CVcl/ iviaior 

Program Areas 


FY 1990 


FY 1991 


r I lyyA 

Request 


Percent 
Increase for 
FY 90-^2 


Perceiu 
Increase for 
FY 91-92 


























Teacher Preparation/ 
Enhancement 


197.16 


312.02 


358.53 


81.8% 


14.9% 


Curriculum 
Development* 


68.28 


107.69 


137^7 


101% 


27.5% 


Comprehensive Programs 
OivTanization Reform 


38.89 


39.51 


57.57 


48.0% 


45.7% 


Student Incentives and 
Opportunities 


23.25 


42.18 


47.75 


105% 


13.2% 


Other 


16.07 


13.24 


59.50 


273% 


349.4% 














Faculty Preparation/ 
Enhancement 


28.47 


34.43 


42.36 


48.8% 


22.9% 


Curriculum 
Development* 


92.07 


m).58 


123.69 


343% 


13.9% 


Comprehensive Programs 
Oiganlzation Reform 


32.28 


37.46 


47.65 


47.6% 


27^% 


Student Incentives and 
Opportunities 


iyu.93 


203.60 


230^7 


20.6% 


lj.1% 


Other 


40.23 


32.79 


33.44 


-16.9% 


2.0% 














Predoctoral Fellowhips 


79.59 


8534 


100.53 


263% 


17^1 


Predoctoral Traineeships 


120.96 


144.06 


153.85 


27^% 


63p! 


Postdoctoral Fellowships 


106.09 


100.02 . 


100.08 


-5.6% 


0.1% 


Postdoctoral Traineeships 


148.80 


161.67 


157.57 


5.9% 


-2.5% 


Other* 


233.03 


293.06 


290.75 


2.7% 


■0.8% 



* includes program assessnnent and evaluation 



dollars in millions 
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EXECUTIVE OFFICE OF THE PRESIDENT 
OFFICE OF SCIENCE AND TECHNOLOGY POUCY 

WASHINGTON, O.C. 20506 



For Immediate Release Fei^ruaiy 1991 



For mor« information contact: 

Peggy Dufour, Department of Energy - (202) 586-7970 

Sarah Keegan, OfRce of Science and Technology Policy - (202) 395-6142 



PRESIDENT'S BUDGET REQUESTS UNPRECEDENTED $1.9 BILLION 
FOR SCIENCE AND MATHEMATICS EDUCATION 



The President's budget for Fiscal Year 1992 includes $1.94 billion for mathematics, 
science, and engineering education at the precoUege through post-doctoral levels. This 
Is an increase jf $225 milUon or 13 percent over FY 1991. 

Precollege mathematics and science education received the largest portion of this new 
proposed funding, with an additional $146 million requested, an increase of 28 
percent to $660 million. 

Undergraduate education received the second largest increase, $60 million or 14 
percent, raising it to $477 milliou. An additional $19 million, 2 percent, is being 
requested for graduate education, which is the largest sdvcational component at $803 
million. 

D. Allan Bromley, Assistant to the President for Science and Technology, stated that 
This increase reflects the President's strong commitment to boi^ educational and 
scientific excellence in America. This Is a subject that he wants to '.r'^ep at the very 
top of the national agenda.* 

The $1.94 bUUoB request was detailed in a report prepared by the Committee on 
Education and Human Resources (CEHR), chaired 1^ James D. Watkias, Secretaiy of 
Energy, under the Federal Coordinating Council for Science, Engineering, and 
Technology (FCCSET). The report, entitled "By the Year 2000: First in the World," 
released today, contains the first coordinated interagency budget in science and 
mathematics education ever produced by the Federal govcrcument. 



•MORE- 
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"By the Year 2000,* which Is the product of seven months of deliberations by ihe 16- 
agency €ommittee on Education and Human Re^urces, includes detailed 
crosscuts, goiiig back to FY 1990* It al^ contains program descriptions from all 
participating agencies or institutions and information on whom to contact, so that the 
public can more easily participate in the programs presented. A summary of the FY 
1992 budget proposal is attached* 

Citing the National Educatio'^ Goals developed by the President and the Governors, 
Watkins sta^^d, "The President is sending a clear message that education is a top 
priority in this Administration, even in difficult budget times* Our nation's children 
are our future, and this budget puts resources where they can do the most to reach 
the Goalf/ - in precoUege education, with greatest emphasis on our teachers." 

Highlights of the report include: 

0 The level of Federal effort in science and mathematics education was far 
greater than previo^'^^Iy recorded, and no mechanism has previously existed for 
extensive interagency planning, finding, coordination, or evaluation* 

0 The FCCSET established strategic objectives and priorities for the Federal 
effort in reaching the National Education Goals, with precoUege teachers the k;umber 
one priority. 

0 There was already significant preccUege program growth in several agencies 
following the Education Summit, through Secretary- or Administrator-directed agency 
reallocations. Between FY 1990, fhe baseline year, and the FY 1992 request, 
precoUege science and mathematics education has grown by 98 percent* 

o Virtually eveiy Federal agenq^ relies on scientists, mathematicians, engineers, 
and technicians to carry out its mission* Many of these men and women could work 
In an expanded educational capacity with our nation's schools. 

0 The Federal government owns a vast complex of scientific facilities that 
could be more widely used to train teachers and students in cutting-edge science at 
relatively low cost* 

0 By coordinating its efforts, iae Federal government can make most eflicient 
use of resources, more rapidly disseminate effective programs, and link Its work to the 
important reforms underway in the States and the private sector* 

The Committee on Education and Human Resources has already begun the process of 
further evaluating the hundreds of programs represented in the report, an effort 
expected to continue through 1991* 



-MORE- 



The ViceOhairmen of the Committee on Education and Human Resources are Ted 
Sanders of the Department of Education and Luther Williams of the Nafu il Science 
Foundation. 

Copies of the report may be obtained from Peggy Dufour, Committee on Education 
and Human Resources, Department of Energy, 1000 Independence Ave., S.W., 
Washington, D.C. 20585, phone (202) 586-7970. 



-END- 



® CSE I'iGommiit^^^^ on Ed[i^catipntaiM^ Hiimari Resources 
The Presidieht's FY 1992'Budget Request for Mathematics and Science lEducation 



MAJOR CATEGORIES 




NSF 


ED 


DOE 


pOD 


i 

DOC 


NASA 


DOI 


HHS 


EPA 


USDA 


GRAND TOTAL 


1940.7? 


456.09 


329.90 


74.43 


415.85 


7.60 


67.15 


41.71 


513.09 


13.37 


21.60 


PrecollegeTcial ^ 


660.62 


253.05 


313,80 


21.65 


4.97 


0.55 


14.10 


21.96 


21.77 


8.07 


0.70 


Teacher Prepration/ Enhancement 


35853 


9730 


239.00 


620 


0.63 


025 


557 


2.06 


5.15 


237 


U.UU 


Cuniculum Development* 


13727 


84.75 


34.80 


1.90 


0.00 


0X)9 


5.60 


3.60 


452 


2.01 


0.00 


Comprehensive/Organizational Reform 


5757 


4755 


0.00 


6.40 


0.00 


0.00 


028 


050 


0.60 


2.04 


020 


Student Incentives 


47.75 


11.00 


0.00 


5.75 


434 


021 


055 


1432 


10.87 


021 


050 


Cihcr 


5950 


12.45 


40.00 


1.40 


0.00 


' 0.00 


2.10 


1.49 


0.62 


1.44 


0.00 


Undergraduate Total 


477J8 


132.32 


16.10 


30.18 


176.08 


1.90 


25.03 


8.84 


70.14 


4.30 


12.50 


Faculty Preparation /Enhancement 


4236 


2755 


0.00 


2.40 


0.00 


0.00 


9.65 


1.84 


0.02 


0.90 


0.00 


Cuniculum Development* 


123.66 


63.66 


6.10 


11.60 


38.90 


020 


1^1 


1.12 


0.19 


0.10 


0.00 


Comprehensive 


47.65 


14.95 


0.00 


3^5 


6^0 


0.00 


1.68 


053 


634 


1.00 


1250 


Student Incentives 


23027 


24^1 


10.00 


1233 


100.50 


1.70 


11.73 


430 


6259 




0.00 


Other 


33.44 


135 


0.00 


0.00 


29^8 


OM 


0.16 


1.05 


1.00 




0.C0 


Graduate Total 


80Z.79 


70.72 


0.00 


22.60 


234.80 


5.15 


28.02 


10.92 


421.17 


1.00 


8.40 


Predoctoral Fellowships 


10053 


5152 


0X10 


10.04 


16.70 


0.85 


13^0 


0.03 


6.79 


0.80 


0.00 


Predodoral Traineeships 


153^5 


4.40 


om 


f)m 


3.90 


0.00 


4.70 


10.41 


126.44 


0.00 


4.00 


Postdoctoral Fellowships 


100.08 


9^5 






1050 
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9.10 


0.48 


52.15 


020 


4.40 


Postdoctoral Traineeships 


15757 


4.00 


om 


0.00 


0X)0 


0.00 


0.00 


0.00 


15357 


0.00 


0.00 


Olhei* 


290.75 


0.95 


0.CO 


251 


203.70 


0.95 


0.42 


0.00 


8222 


0.00 


0.00 



* includes program assessment and evaluation dollars in millions ^ 
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Education Level/ Major 
Program Areas 


FY 1990 


FY 1991 


-I 

FY 1992 
Request 


Percent 
Increase for 
FY 90-92 


PerceiiJ 
Increase for 
FY 91-92 


Grand Total 


S1466.09 


S1715.70 


$1940.79 


32.4% 


13.1% 


PrecoUege 


343.65 


514.60 


660.62 


92.2% 


28.4% 


Teacher Preparation/ 
Enhancement 


197.16 


312.02 


358.53 


81.87c 


14.9% 


CuiTiculum 
Development'* 


68.28 


107.69 


137.27 


101% 


27.5% 


Comprehensive Programs 
Organization Reform 


38.«9 


39.31 


57.57 


48.0% 


45.7% 


^luaeni K.^enuves anu 
Opportunities 


23.25 


42,18 


47.75 


105% 


13.2% 


Other 


16.07 


13.24 


59.50 


273% 


349.4% 


Undergraduate 




c on 


ATI 70 

4/7. Jo 




14.37c 


Faculty Preparation/ 
Enhancement 


28.47 


34.48 


42.36 


48.876 


22.9% 


Curriculum 
Develc'ment* 


92.07 


108.58 


123.69 


34.3% 


13.9%! 


Comprehensive Programs 
Organization Reform 


32.28 


37.46 


47.65 


47.6% 


27.2% 


^luaeni incentives ana 
Opportunities 


190.93 


7.03.60 


230.27 


20.6% 


13.1% 


Other 


40.23 


32.79 


33.44 


-16.9% 


2.0% 


Graduate 


738.46 


784.15 


802.79 


8.7% 


2.4% 


Predoctoral Fellowhips 


79.59 


85.34 


100.53 


26.3% 


17.8% 


Predoctoral Traineeships 


120.96 


144.06 


153.85 


27.2% 


6.8% 


Postdoctoral Fellowships 


106.09 


100.02 


100.08 


-5.6% 


0.1% 


Postdoctoral Traintdships 


148.80 


161.67 


157.57 


5.9% 


2.5% 


Other* 


283.03 


293.06 


290.75 


2.7% 


-0.8% 



* includes program assessment and evaluation dollars in millions 

ERIC 



